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(54) Title: BICYCLO-PYRAZOLE DERIVATIVES ACTIVE AS KINASE INHIBITORS, PROCESS FOR THEIR PREPARA- 
TION AND PHARMACEUTICAL COMPOSITIONS COMPRISING THEM 

^ (57) Abstract: Compounds which are pyrrolo-pyrazole derivatives and pharmaceutically acceptable salts thereof, together with the 
process for their preparation and pharmaceutical compositions thereof are disclosed; these compounds or compositions are useful 
in the treatment of diseases caused by and/or associated with an altered protein kinase activity such as cancer, cell proliferative 
disorders, Alzheimer's disease, viral infections, auto-immune diseases and neurodegenerative disorders. 
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BICYCLO-PYRAJSOLE DERIVATIVES ACTIVE AS KINASE INHIBITORS, 
PROCESS FOR THEIR PREPARATION AND PHARMACEUTICAL 
COMPOSITIONS COMPRISING THEM 
5 The present invention relates to bicyclo-pyrazole derivatives active as kinase inhibitors 
and, more in particular, it relates to pyrrolo-pyrazole derivatives, to a process for their 
preparation, to pharmaceutical compositions comprising them and to their use as 
therapeutic agents, particularly in the treatment of diseases linked to deregulated protein 
kinases. 

10 The deregulation of protein kinases (PK) activity is the hallmark of numerous diseases. 
A large share of the oncogenes and proto-oncogenes involved in human cancers code for 
PKs. The enhanced activities of PKs are also implicated in many non-malignant diseases, 
such as benign prostate hyperplasia, familial adenomatosis, polyposis, neuro- 
fibromatosis, psoriasis, vascular smooth cell proliferation associated with atherosclerosis, 

1 5 pulmonary fibrosis, arthritis glomerulonephritis and post-surgical stenosis and restenosis. 
PKs are also implicated in inflammatory conditions and in the multiplication of viruses 
and parasites. PKs may also play a major role in the pathogenesis and development of 
neurodegenerative disorders. 

For a general reference to PKs malfunctioning or disregulation see, for instance, Current 
20 Opinion in Chemical Biology 1999, 3, 459 - 465. 

It is an object of the invention to provide compounds which are useful in therapy as 
agents against a host of diseases caused by and/or associated to a disregulated protein 
kinase activity. 

It is another object to provide compounds which are endowed with multiple protein 

2 5 kinase inhibiting activity. 

The present inventors have now discovered that some pyrrolo-pyrazole derivatives are 
endowed with multiple protein kinase iiihibiting activity and are thus useful in therapy in 
the treatment of diseases associated with disregulated protein kinases. 
More specifically, the compounds of this invention are useful in the treatment of a variety 

30 of cancers including, but not limited to: carcinoma such as bladder, breast, colon, kidney, 
liver, lung, including small cell lung cancer, esophagus, gall-bladder, ovary, pancreas, 
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stomach, cervix, thyroid, prostate, and skin, including squamous cell carcinoma; 
hematopoietic tumors of lymphoid lineage, including leukemia, acute lymphocitic 
leukemia, acute lymphoblastic leukemia, B-cell lymphoma, T-ceU-lymphoma, Hodglcin's 
lymphoma, non-Hodgldn's lymphoma, hairy cell lymphoma and Burketfs lymphoma; 
5 hematopoietic tumors of myeloid lineage, including acute and chronic myelogenous 
leukemias, myelodysplastic syndrome and promyelocytic leukemia; tumors of 
mesenchymal origin, including fibrosarcoma and rhabdomyosarcoma; tumors of the 
central and peripheral nervous system, including astrocytoma, neuroblastoma, glioma and 
schwannomas; other tumors, including melanoma, seminoma, teratocarcinoma, 
10 osteosarcoma, xeroderma pigmentosum, keratoxanthoma, thyroid follicular cancer and 
Kaposi's sarcoma. 

Due to the key role of PKs in the regulation of cellular proliferation, these pyrrolo- 
pyrazole derivatives are also useful in the treatment of a variety of cell proliferative 
disorders such as, for instance, benign prostate hyperplasia, familial adenomatosis, 
15 polyposis, neuro-fibromatosis, psoriasis, vascular smooth cell proliferation associated 
with atherosclerosis, pulmonary fibrosis, arthritis glomerulonephritis and post-surgical 
stenosis and restenosis. 

The compounds of the invention can be useful in the treatment of Alzheimer's disease, as 
suggested by the fact that cdk5 is involved in the phosphorylation of tau protein (J. 

20 Biochem., 117, 741-749, 1995). 

The compounds of this invention, as modulators of apoptosis, may also be useful in the 
treatment of cancer, viral infections, prevention of AIDS development in HIV-infected 
individuals, autoimmune diseases and neurodegenerative disorders. 
The compounds of this invention may be useful in inhibiting tumor angiogenesis and 

25 metastasis, as well as in the treatment of organ transplant rejection and host versus graft 
disease. 

The compounds of the invention may also act as inhibitor of other protein kinases, e.g., 
protein kinase C in different isoforms, Met, PAK-4, PAK-5, ZC-1, STLK-2, DDR-2, 
Aurora 1, Aurora 2, Bub-1, PLK, Chkl, Chk2, HER2, rafl, MEK1, MAPK, EGF-R, 
30 PDGF-R, FGF-R, IGF-R, PI3K, weel kinase, Src, Abl, Akt, MAPK, ILK, MK-2, IKK-2, 
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, Cdc7, Nek, and thus be effective in the treatment of diseases associated with other 
protein kinases. 

The compounds of the invention are also useful in Hie treatment and prevention of 
radiotherapy-induced or chemotherapy-induced alopecia. 



inhibitors in WO 03/02544. 

10 In addition, 2-carboxamido- and 2-ureido-pyrazole compounds have been disclosed as 
protein kinase inhibitors in the international patent applications WO 01/12189, WO 
01/121 88, WO 02/481 14 and WO 02/70515, all in the name of the applicant itself. 
Fused bicyclic compounds comprising pyrazole moieties and possessing kinase inhibitory 
activity have been also disclosed in WO 00/69846 and WO 02/12242, both in the name 

15 of the applicant itself. 

The compounds object of the present invention fall within the scope of the general 
formula of the aforementioned WO 02/12242, herewith incorporated by reference, but 
are not specifically exemplified therein. 

Accordingly, the present invention provides a method for treating diseases caused by 
2 0 and/or associated with an altered protein kinase activity, by administering to a mammal in 
need thereof an effective amount of a pyrazole represented by formula (I) 






wherein 



R is a hydrogen atom or a group selected from -COR', -COOR', -CONHR', 
25 -C(=NH)NHR', -SO*R' or -SOiNR'R"; 
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Ei is an optionally substituted 5 or 6 membered heterocyclic group with from 1 to 3 
heteroatoms or heteroatoraic groups selected from N, NR', O or S, optionally 
benzocondensed; 

R 2 is hydrogen or it is selected from the group consisting of R', -COR', -COOR', 
5 -CONR'R" or -S(0) q R'; 

R 3 and R4 are both hydrogen atoms or methyl groups or, together with the carbon atom 
to which they are attached, form a cyclopropyl group; 

R 1 and R" are, the same or different and independently in each of the above occasions, a 
hydrogen atom or an optionally substituted group selected from straight or branched 
10 Cj-Ce alkyl, C 3 -C 6 cycloalkyl, aryl, aryl Ci-C 6 alkyl, heterocyclyl or heterocyclyl Ci-Q 
alkyl; 

m and n are 0 or 1, provided that they are not both 1 ; 
q is 0 or an integer from 1 to 2; 
and the pharmaceutically acceptable salts thereof. 
15 In a preferred embodiment of the method described above, the disease caused by and/or 
associated with an altered protein kinase activity is selected from the group consisting of 
cancer, cell proliferative disorders, Alzheimer's disease, viral infections, auto-immune 
diseases and neurodegenerative disorders. 

Specific types of cancer that may be treated include carcinoma, squamous cell carcinoma, 
20 hematopoietic tumors of myeloid or lymphoid lineage, tumors of mesenchymal origin, 
tumors of the central and peripheral nervous system, melanoma, seminoma, 
teratocarcinoma, osteosarcoma, xeroderma pigmentosum, keratoxanthoma, thyroid 
follicular cancer and Kaposi's sarcoma. 

In another preferred embodiment of the method described above, the cell proliferative 
25 disorder is selected from the group consisting of benign prostate hyperplasia, femilial 
adenomatosis polyposis, neuro-fibromatosis, psoriasis, vascular smooth cell proliferation 
associated with atherosclerosis, pulmonary fibrosis, arthritis glomerulonephritis and post- 
surgical stenosis and restenosis. 

In addition, the method object of the present invention, also provides tumor angiogenesis 
3 0 and metastasis inhibition. 

The present invention further provides a pyrazole represented by formula (I) 
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wherein 

R is a hydrogen atom or a group selected from -COR 1 , -COOR, -CONHR', 
-C(=NH)NHR', -S0 2 R or -SOzNR'R"; 
5 Ri is an optionally substituted 5 or 6 membered heterocyclic group with ftom 1 to 3 
heteroatoms or heteroatomic groups selected from N, NR 1 , O or S, optionally 
benzocondensed; 

R 2 is hydrogen or it is selected from the group consisting of R 1 , -COR', -COOR', 
-CONRTt" or -S(0) q R; 

10 R3 and R4 are both hydrogen atoms or methyl groups or, together with the carbon atom 
to which they are attached, form a cyclopropyl group; 

R' and R" are, the same or different and independently in each of the above occasions, a 
hydrogen atom or an optionally substituted group selected from straight or branched 
Ci-C 6 alkyl, Ca-Q, cycloalkyl, aryl, aryl d-Q alkyl, heterocyclyl or heterocyclyl Ci-Q 
15 alkyl; 

m and n are 0 or 1, provided mat they are not both 1; 

q is 0 or an integer from 1 to 2; 

and the pharmaceutically acceptable salts thereof. 

The compounds of formula (T), object of the present invention, may have asymmetric 
20 carbon atoms and may therefore exist either as racemic admixtures or as individual 
optical isomers. 

Accordingly, all the possible isomers and their admixtures and of both the metabolites 
and the pharmaceutically acceptable bio-precursors (otherwise referred to as pro-drugs) 
of the compounds of formula (J), as well as any therapeutic method of treatment 
2 5 comprising them, are also within the scope of the present invention. 
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In the present description, unless otherwise indicated, with the term straight or branched 
C r Q alkyl we intend a group such as, for instance, methyl, ethyl, n-propyl, isopropyl, n- 
butyl, isobutyl, sec-butyl, tert-butyl, n-penryl, n-hexyl and the like. 
With tlie term C3-C6 cycloalkyl we intend a group such as, for instance, cyclopropyl, 
5 cyclobutyl, cyclopentyl or cyclohexyl. 

With the term aryl we intend a mono- or bi- either carbocyclic as well as heterocyclic 
group with from 1 to 2 ring moieties, either fused or linked to each other by single 
bonds, wherein at least one of the carbocyclic or heterocyclic rings is aromatic. 
Non limiting examples of aryl groups are, for instance, phenyl, indanyl, biphenyl, a- or 

10 P-naphthyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 1,3,5-triazinyl, indolyl, 
imidazolyl, inmidazopyridyl, 1^-methylenedioxyphenyl, thiazolyl, isothiazolyl, pyrrolyl, 
pyrrolyl-phenyl, furyl, phenyl-furyl, benzotetrahydromranyl, oxazolyl, isoxazolyl, 
pyrazolyl, chromenyl, thienyl, benzothienyl, isoindolinyl, benzoimidazolyl, benzoxazolyl, 
benzothiazolyl, isoindolinyl-phenyl, quinolinyl, isoquinolinyl, quinoxalinyl, pyrazinyl, 

15 benzofurazanyl, 1,2,3-triazolyl, 1 -phenyl- 1,2,3-triazolyl, and the like. 

With the term 5 or 6 membered heterocycle, hence encompassing aromatic heterocyclic 
groups also referred to as aryl groups, we further intend a saturated or partially 
unsaturated 5 or 6 membered carbocycle wherein one or more carbon atoms are replaced 
by 1 to 3 heteroatoms or heteroatomic groups such as N, NR, O or S, wherein R' is as 

20 defined in the general formula. 

Additional examples of 5 or 6 membered heterocyclic groups optionally benzocondensed 
or further substituted, besides those previously referred to as aryl groups, are 1,3- 
dioxolane, pyran, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazoline, 
piperidine, piperazine, morpholine, tetrahydrofuran, and the like. 

25 According to the above meanings provided to Ri, R 1 and R", any of the said groups may 
be further optionally substituted in any of the free positions by one or more groups, for 
instance 1 to 6 groups, selected from: halogen, nitro, oxo groups (=0), carboxy, cyano, 
alkyl, polyfluorinated alkyl, hydroxyalkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, 
amino groups and derivatives thereof such as, for instance, aminoalkyl, alkylaminoalkyl, 

30 dialkylaminoalkyl, allcylamino, dialkylamino, cycloalkylamino, arylamino, diarylamino, 
arylallcylamino, ureido, allcylureido or arylureido; carbonylamino groups and derivatives 
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thereof such as, for instance, formylamino, aHgrlcarbohylamino, alkenylcarbonylainino, 

•*-■:. - . '< . ... , . . V . ! . . . . - ■ 

arylcarbonylamino, alkoxycarbonylamino; hydroxy groups and derivatives thereof such 
as, for instance, alkoxy, aryloxy, arylallcyloxy, heterocyclyloxy, alkylcarbonyloxy, 
arylcarbonyloxy, cycloalkenyloxy or alkyhdencaminooxy; carbonyl groups and 
5 derivatives thereof such as, for instance, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, 
aryloxycarbonyl, cycloalkyloxycarbonyl, aminocarbonyl, alkylaniinocarbonyl, 
dialkylarmnocarbonyl; sulfurated derivatives such as, for instance, alkylthio, arylthio, 
alkylsulfonyl, arylsulfonyl, alkylsulfinyl, arylsulfinyl, arylsulfonyloxy, aminosulfonyl, 
alkylaminosulfonyl or dmlkylaminosulfonyl. 
10 In their turn, whenever appropriate, each of the above groups may be further substituted 
by one or more of the aforementioned groups. 

Among these latter groups and unless otherwise specified in the present description, with 

the term halogen atom we intend a fluorine, chlorine, bromine or iodine atom. 

With the term polyfiuorinated aUcyl we intend a straight or branched Cj-Ce aDcyl group as 

15 above defined, wherein more than one hydrogen atom is replaced by fluorine atoms. 
Example of polyfiuorinated alkyl groups are, for instance, trifluoromethyl, 2,2,2- 
trifluoroethyl, 1,2-difluoroethyl, 1,1, 1,3,3,3 -hexafluoropropyl-2-yl and the like. 
With the term alkenyl or aOcynyl we intend a straight or branched unsaturated 
hydrocarbon chain having a double or triple bond, with from 2 to 6 carbon atoms such 

20 as, for instance, vinyl, efhynyl, 1-propenyl, allyl, 1- or 2-propynyl, 1-, 2- or 3-butenyl, 1-, 
2- or 3-butynyl, pentenyl, pentynyl, hexenyl, hexynyl and the like. 
From all of the above, it is clear to the skilled person that any group which name has 
been identified as a composite name such as, for instance, cycloalkylalkyl, arylalkyl, 
heterocyclylalkyl, alkoxy, alkylthio, aryloxy, arylalkoxy, heterocyclyloxy, 

25 heterocyclylalkoxy, alkylcarbonyloxy and the like, have to be intended as conventionally 
construed from the parts to which they derive. 

As an example, the term heterocyclylalkyl stands for an alkyl group being further 
substituted by a heterocyclyl group, wherein alkyl and heterocyclyl are as above defined. 
PharmaceuticaUy acceptable salts of the compounds of formula Q) are the acid addition 
30 salts with inorganic or organic acids, e.g. nitric, hydrochloric, hydrobromic, sulfuric, 
perchloric, phosphoric, acetic, trifluoroacetic, propionic, glycolic, lactic, oxalic, malonic, 
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malic, maleic, tartaric, citric, benzoic, ciimarnic, mandelic, methanesulfonic, isethionic 
and salicylic acid, as well as the salts with inorganic or organic bases, e.g. alkali or 
alkaline-earth metals, especially sodium, potassium, calcium or magnesium hydroxides, 
carbonates or bicarbonates, acyclic or cyclic amines, preferably methylamine, ethylamine, 
fflemylamine, rriemylamine orpiperidine. 

When referring to the compounds of formula © of the invention, it is clear to the sltiUed 
person that the group R 2 may be linked to any one of the adjacent nitrogen atoms of the 
pyrazole ring, so as to give rise to two different tautomeric forms, as reported below, 
being both comprised within the scope of the invention: 





In addition, it also clear mat depending upon the nature of the R 3 and R4 groups and of 
the meanings of m and n, the following compounds of the invention are thus identified: 
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A first class of preferred compounds of the invention is represented by the derivatives of 
formula (T) wherein R 2 is hydrogen or a group -COOR 1 , wherein R 1 is a straight or 
5 branched Ci«C 6 alkyl group. 

Even more preferred, within this class, are the compounds of formula (I) wherein & is 
hydrogen or a group -COOR' wherein R' is ethyl. 

Another class of preferred compounds of the invention is represented by the derivatives 
of formula (I) wherein Ri is an optionally substituted heterocycle selected from 

1 0 pyrimidine, thiazole or benzothiazole. 

Even more preferred, within this class, are the compounds of formula (I) wherein Rj is a 
pyrimidine ring optionally substituted by one or more groups selected from halogen, 
heterocycles, alkylheterocycles, hydroxyalkylheterocycles, alkoxy, heterocyclyloxy, 
alkylheterocyclyloxy, alfcylthio, allcylsulfonyl, alfylamino, cycloaDcylamino, arylamino and 

15 arylallcylamino, wherein heterocyclyl, alkyl, cycloalkyl and aryl are as above defined. 
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Still more preferred, in any one of the above classes, are the derivatives of formula (I) 
wherein m is 0 or 1 and n is 0. 

Specific examples of compounds of formula (I), optionally in the form of 
pharmaceutically acceptable salts, are reported in the experimental section. 
5 As set forth above, it is a further object of the present invention a process for preparing 
the pyrazole compounds of formula (I). 

Therefore, the compounds of formula (I) and the pharmaceutical^ acceptable salts 

thereof may be prepared by a process comprising: 

a) reacting under acidic or basic conditions a compound of formula (H) 




wherein R3, R4, m and n are as defined in formula (I), Q represents a suitable nitrogen 
protecting group and Q' represents R 2 or a suitable nitrogen protecting group; so as to 
obtain a compound of formula (III) 




R 4 H 

15 b) reacting Ihe compound of formula (HI) with a derivative of formula (IV) 

X-R, (IV) 

wherein R| is as defined in formula (I) and X represents a halogen atom or a suitable 
leaving group, so as to obtain a compound of formula (V) 
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(V) 



c) reacting the compound of formula (V) with a suitable derivative of formula (VT), 

cvn),(vni),(ix),poor(xi) 

R'COX (VT); R'OCOX (VII); R'NCO (VIII); H 2 N-C(=NH)NH 2 (DC); 

XS0 2 R (X); XSOiNRTt" (XI) 
wherein R 1 and R" are as defined in formula (I) and X is a halogen atom or a suitable 
leaving group, so as to obtain the corresponding compound of formula (I) below 




and, optionally, 

10 d) converting it into another compound of formula (I) or into a pharmaceutically 
acceptable salt thereof 

According to step (a) of the process, the compound of formula (H) is treated under 
acidic or basic conditions, in the presence of a suitable solvent, for instance 
dichloromethane or 1,4-dioxane, at room temperature, so as to get the compound of 
15 formula (ffl). 

The choice of using basic or acidic conditions is driven by the nature of the Q and Q 1 
groups, as this reaction enables selective deprotection of the Q group at the non-pyrazole 
nitrogen atom without affecting the Q' group at the pyrazole nitrogen atom. 
Preferably, within the compound of formula (H), Q represents the group tert- 
20 butoxycarbonyl (hoc) whereas Q 1 is a hydrogen atom or a group R 2 of formula -COOR' 
wherein R* is lower alkyl, for instance ethyl. 
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In this case, the compound of formula (II) may be treated under acidic conditions, for 
instance in the presence of trifluoroacetic or hydrochloric acid, so as get cleavage of the 
Q group to the corresponding compound of formula (IH). 

Clearly, by working under acidic conditions, the compound of formula (HI) will be in the 
5 form of an addition salt, e.g. as a trifluoroacetate or chloridrate salt 

According to step (b) of the process, the compound of formula (ID) is then reacted with 
a suitable derivative of formula (TV) so as to get the compound of formula (V). The 
reaction is carried out under basic conditions, for instance in the presence of a suitable 
alkali carbonate, e.g. potassium carbonate, or of a tertiary base, e.g. 

10 dnsopropylethylamine. 

The reaction is carried out in a suitable solvent such as dimethylsulfoxide (DMSO), 
dimethylformamide, acetonitrile, isopropanol or n-butanol, at a temperature ranging from 
room temperature to refluxing temperature. Preferably, within the compound of formula 
(TV), X represents a chlorine atom or a suitable leaving group such as an alkylsulfonyl or 

15 arylsulfonyl group. 

According to step (c) of the process, the compound of formula (V) is then reacted with 
any one of the alternative compounds of formula from (VI) to (XI), so as to get the 
corresponding compound of formula (I) being properly tunctionalized at the amino 
position. 

20 From the above, it is clear to the skilled person that by reacting the compound of formula 
(V): with a derivative of formula (VI), compounds having R as a -COR 1 group may be 
obtained; with a derivative of formula (VII), compounds having R as a -COOR' group 
may be obtained; with a derivative of formula (Vm), compounds having R as a - 
CONHR* group may be obtained; with a derivative of formula (IX), compounds having R 

25 as a 

-C(=NH)NH 2 group may be obtained; with a derivative of formula (X), compounds 
having R as a -SC^R' group may be obtained and; finally, with a derivative of formula 
(XI), compounds having R as a -SOzNRTl" group may be obtained. 
Any of the above reactions and operative conditions thereof are widely known in the art 
30 as they allow to obtain a variety of carboxamido, carbamate, ureido, amidino, 
sulfonamido or sulfonylureido derivatives. 
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The compounds of formula (1) thus obtained may be then converted, according to step 

* ' * s r ' 

(d) of the process, in a variety of other compounds of formula (T) of the invention, and/or 
into pharmaceutically acceptable salts thereof, by working according to conventional 
methods. 

» * - - 

5 As an example, the compounds of formula (I) wherein Q' stands for a nitrogen protecting 
group may be easily deprotected according to known methods, for instance under acidic 
or basic conditions as the case may be, so as to obtain the corresponding compounds 
wherein R 2 stands for hydrogen; their subsequent functionalization at the pyrazole 
nitrogen atom may then allow to insert any desired Ra group. 
10 Likewise, as an additional example of conversion according to step (d), the amidino 
compounds of formula (!) wherein R stands for -C^NFQNHz may be easily converted 
into a variety of derivatives wherein R is a -C(=NH)NHR' group, by means of known 
methods, for instance in the presence of a suitable amino derivative R'NH2, wherein R' is 
as above defined. 

15 From all of the above, it is also clear that any optional substituent that is part of Rj, R' or 
R" and that is further susceptible of being converted into another group may also lead to 
a variety of derivatives. 

As a non limiting example, carboxy groups may be converted into a variety of derivatives 
including esters and amides; carboxamides may undergo reduction to amino derivatives; 
2 0 alkylthio groups may be oxidized to alkylsulfinyl or alkylsulfonyl groups or even replaced 
by amino or alkoxy groups and derivatives thereof; chlorine atoms may be replaced by 
amino or alkoxy groups and derivatives thereof; nhro groups can be reduced to amines; 
amines may be further acylated to carboxamides, and the like. 

For a general reference to any one of the above reactions, herewith conveniently grouped 
25 into step (d) of the process, and to the operative conditions thereof (for instance 
including the use of microwave and of given apparatus, according to methods known in 
the art), see the experimental section. 

When preparing the compounds of formula (I) according to any variant of the process, 
which are all to be intended as within the scope of the present invention, optional 
30 functional groups within both the starting materials, the reagents or the intermediates 
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thereof and which could give rise to unwanted side reactions, need to be. properly 
protected according to conventional techniques. 

Likewise, the conversion of these latter into the tree deprotected compounds may be 
carried out according to known procedures. 
5 By analogy, pharmaceutically acceptable salts of the compounds of formula (I) or, 
alternatively, their free compounds from the salts thereof my be all obtained according 
to conventional methods. 

From all of the above, it is also clear to the person skilled in the art that if a compound of 
formula (I), prepared according to the above process, is obtained as an admixture of 
10 isomers, their separation into the single isomers of formula (T), carried out according to 
conventional techniques, is still within the scope of the present invention. 
The compounds of formula (I) may be also prepared according to an alternative synthetic 
approach represented below, still to be intended as comprised within the scope of the 
invention: 




From the above, it is clear to the skilled person that the operative conditions being 
employed in this latter process are substantially analogous to those of the previous one, 
with the exception that some steps are carried out according to a different order. 
In step (1), in fact, the compound of formula (II) is first reacted so as to get the desired 
20 amino derivative (-NHR) as per previous step (c); in step (2), the intermediate thus 
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obtained is deprotected at the non-pyrazole nitrogen atom and subsequently reacted with 
a compound of formula (TV), as per previous step (b); finally, in step (3), the obtained 
compound is further converted into the derivative of formula (I) as per previous step (d). 
For a general reference to the above process and operative conditions thereof, see the 
5 experimental section. 

Very advantageously, the compounds of formula (I) of the invention may be also 
prepared under solid-phase-synthesis (SFS) conditions, which are typically adopted when 
preparing libraries of compounds according to combinatorial chemistry techniques. 
Therefore, it is a further object of the invention, a process for preparing the compounds 
10 of formula (l) of the invention which comprises: 

e) hydrolyzing under acidic or basic conditions the compound of formula (I) being 
obtained in previous step (c) wherein R, R|, R 3 , R*, m and n have the above reported 
meanings and Q' is a suitable pyrazole nitrogen protecting group 




(0 



1 5 and reacting the thus obtained compound bearing a hydrogen atom in place of Q' in the 
presence of a suitable polymeric resin (P), so as to obtain the resin supported compound 
of formula (XII) 

P. 




f) optionally converting the compound of formula (XII) into another compound of 
20 formula (XII), and 

g) cleaving the polymeric resin so as to obtain the desired compound of formula (I) and, 
whenever desired, converting it into a pharmaceutically acceptable salt thereof. 
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According to step (e) of the process, the compound of formula (I) being obtained in step 

(c) is first deprotected at the pyrazole nitrogen atoms according to conventional means, 
for instance under acidic or basic hydrolysis conditions. 

The obtained derivative is then conveniently anchored to an inert polymeric support (?) 
5 such as, for instance, 2-chloro-trityl chloride resin, Uityl chloride resin, p-nitrophenyl 
carbonate Wang resin, or an isocyanate polystyrenic resin, which are all conventionally 
known in this field 

Typically, for instance when Q' is a carboxyester group -COOR', the cleavage of the Q ! 
group may occur under basic conditions and in the presence of the polymeric resin, so as 

10 to allow loading of the pyrazole intermediate onto the solid phase. 

The reaction may be carried out in the presence of a slight excess of a suitable base, for 
instance an amine such as diisopropylethylamine (DIPEA), triethylamine C^EA), 1,8- 
diazabiciclo[5.4.0]undec-7-ene (DBU) or 2-tert-butylimino-2-diethylamino- 1 ,3 - 
o%aemylr«rhydro-l,3,2-diaza-phosphorine, in a suitable solvent such as, for instance, 

15 dichloromethane, chloroform, methanol, tetranydrofuran, dimemylformamide, 
dimethylacetamide, and the like. 

The reaction may be performed by adding to a suspension of the resin, the base and the 
compound of formula (T) to be supported, under stirring and at a temperature ranging 
from room temperature to about 55°C for a suitable time, for instance up to 96 hours. 
2 0 The polymer supported compound of formula (XII) thus obtained may be reacted, in step 
(f), so as to give rise to a variety of derivatives, substantially as set forth above in step 

(d) of the process. 

Finally, in step (g), the compound of formula (XII) is cleaved from the resin to which it is 
supported; resin cleavage may be carried out, for instance, in the presence of 
2 5 trifluoroacetic acid so as to yield the desired compound of formula (I). Hie compound of 
formula (XII) is thus suspended in a solution of 5-95% of trifluoroacetic acid in 
dichloromethane, and the mixture is stirred at room temperature for a suitable time, for 
instance from a few minutes to about 3 hours. 

Alternatively, resin cleavage may be also carried out under basic conditions, for instance 
30 in the presence of aqueous potassium or sodium hydroxide and in the presence of a 
suitable co-solvent such as methanol, ethanol, dimethylformamide, 1,4-dioxanc or 
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acetonitrile, so as to yield the desired compound of formula (I). The compound of 
formula (XII) is thus suspended in a solution of 35% of sodium or potassium hydroxide, 
for instance in methanol, by worldng under mild operative conditions at temperatures 
ranging from about 5°C to about 60°C and tor a time varying from about 2 hours to 
5 about 7 days. 

The compound of formula (H), as a starting material of each one of the above processes, 
comprehensive of any variant thereof, is known or can be easily obtained according to 
known methods. . 

In particular, the compound of formula (II) wherein Q is tert-butoxycarbonyl (boc) and 
10 Q' is ethoxycarbonyl (-COOEt), as per the formula below 




is known and may be prepared as described in the aforementioned international patent 
application WO 02/12242. Likewise, any other derivative of formula (H) may be also 
prepared, by analogy, as described in WO 02/12242. 
15 In addition, the compounds of formula (IV) and of formula from (VI) to (XI), the 
polymeric resin as well as any other reactant of the processes of the invention, is known 
or can be prepared according to known methods. 

As formerly indicated, the compounds of formula (I) may be conveniently prepared 
according to parallel synthesis or combinatorial chemistry techniques widely known in 
20 the art, by accomplishing the aforementioned reactions between the several intermediates 
in a serial manner and by working under SPS (Solid Phase Synthesis) or Solution Phase 
Synthesis conditions. 

Accordingly, it is a further object of the present invention a library of two or more 
pyrazole derivatives represented by formula (I) 
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wherein 

R is a hydrogen atom or a group selected from -COR 1 , -COOR', -CONHR', 
-C(-NH)NHR', -SO2R or -SOzNR'R"; 
5 Ri is an optionally substituted 5 or 6 membered heterocyclic group with from 1 to 3 
heteroatoms or heteroatomic groups selected from N, NR', O or S, optionally 
benzocondensed; 

Rj is hydrogen or it is selected from the group consisting of R', -COR', -COOR', 
-CONR^" or -S(0) q R'; 

10 R 3 and R4 are both hydrogen atoms or methyl groups or, together with the carbon atom 
to which they are attached, form a cyclopropyl group; 

R' and R" are, the same or different and independently in each of the above occasions, a 
hydrogen atom or an optionally substituted group selected from straight or branched 
C,-C 6 alkyl, C 3 -C 6 cycloalkyl, aryl, atyl C,-C 6 alkyl, heterocyclyl or heterocyclyl C r C 6 
15 alkyl; 

m and n are 0 or 1 , provided that they are not both 1 ; 

q is 0 or an integer from 1 to 2; 

and the pharmaceutically acceptable salts thereof. 

From all of the above, it is clear to the skilled person that once a library of pyrazole 
20 derivatives is thus prepared, for instance consisting of several hundreds of compounds of 
formula (T), the said library can be very advantageously used for screening towards given 
kinases, as formerly reported. 

See, for a general reference to libraries of compounds and uses thereof as tools for 
screening biological activities, J. Med. Chem. 1999, 42, 2373-2382; and Bioorg. Med. 
25 Chem. Lett. 10 (2000), 223-226. 
PHARMACOLOGY 
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The compounds of formula (I) are active as protein kinase inhibitors and are therefore 
useful, for instance, to restrict the unregulated proliferation of tumor cells. 
In therapy, Ihey may be used in the treatment of various tumors, such as those formerly 
reported, as well as in the treatment of other cell proliferative disorders such as psoriasis, 
5 vascular smooth cell proliferation associated with atherosclerosis and post-surgical 
stenosis and restenosis and in the treatment of Alzheimer's disease. 
The inhibiting activity of putative Cdk/Cyclin inhibitors and the potency of selected 
compounds is determined through a method of assay based on the use of the SPA 
technology (Amersham Pharmacia Biotech). 

10 The assay consists of the transfer of radioactivity labelled phosphate moiety by the kinase 
to a biotinylated substrate. The resulting 33P-labelled biotinylated product is allowed to 
bind to streptavidin-coated SPA beads (biotin capacity 130 pmol/mg), and light emitted 
is measured in a scintillation counter. 
Inhibition assay of Cdk2/Cvclin A activity 

15 Kinase reaction: 4 pM in house biotinylated histone HI (Sigma # H-5505) substrate, 10 
uM ATP (0.1 microCi P 33 7-ATP), 4.2 ng Cdk2/Cyclin A complex, inhibitor in a final 
volume of 30 \i\ buffer (TRIS HC1 10 mM pH 7.5, MgCl 2 10 mM, DTT 7.5 mM + 0.2 
mg/ml BSA) were added to each well of a 96 U bottom. After 30 min at r.t incubation, 
reaction was stopped by 100 uJ PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 ]M 

2 0 ATP, containing 1 mg SPA beads. Then a volume of 1 10 \ii is transferred to Optiplate. 
After 20 min. incubation for substrate capture, lOPjul 5M CsCl were added to allow 
statification of beads to the top of the plate and let stand 4 hours before radioactivity 
counting in the Top-Count instrument 

IC50 determination: inhibitors were tested at different concentrations ranging from 
25 0.001 5 to 1 0 fiM. Experimental data were analyzed by the computer program GraphPad 
Prizm using the four parameter logistic equation: 
y = bottom+(top-bottom)/(l+10 A ((logIC50-x)*slope)) 

where x is the logarithm of the inhibitor concentration, y is the response; y starts at 
bottom and goes to top with a sigmoid shape. 
30 Ki calculation: 
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Experimental method: Reaction was carried out in buffer (10 mM Tris, pH 7.5, 10 raM 
MgCfe, 0.2 mgfaal BSA, 7.5 mM DTT) containing 3.7 nM enzyme, histone and ATP 
(constant ratio of cold/labeled ATP 1/3000). Reaction was stopped with EDTA and the 
substrate captured on phosphomembrane (Multiscreen 96 well plates from Millipore). 
5 After extensive washing, the multiscreen plates are read on a top counter. Control (time 
zero) for each ATP and histone concentrations was measured 

Experimental design: Reaction velocities are measured at different four ATP, substrate 
(histone) and inhibitor concentrations. An 80-point concentration matrix was designed 
around the respective ATP and substrate Km values, and the inhibitor IC50 values (0.3, 
10 1, 3, 9 fold the Km or IC50 values). A preliminary time course experiment in the absence 
of inhibitor and at the different ATP and substrate concentrations allow the selection of a 
single endpoint time (10 min) in the linear range of the reaction for the Ki determination 
experiment 

Kinetic parameter estimates: Kinetic parameters were estimated by simultaneous 
15 nonlinear least-square regression using [Eq.l] (competitive inhibitor respect to ATP, 
random mechanism) using the complete data set (80 points): 

VwA'B [Eq.l] 

v = — ^ 

a*Ka*Kb+a*Ka*B + o*Kb*A+A*B+a*— • I*(Kb+j) 

where A=[ATP], B=[Substrate], I=[inhibitor], Vm= maximum velocity, Ka, Kb, Ki the 
20 dissociation constants of ATP, substrate and inhibitor respectively, a and pthe 
cooperativity factor between substrate and ATP binding and substrate and inhibitor 
binding respectively. 

In addition the selected compounds are characterized on a panel of ser/threo kinases 
strictly related to cell cycle (Cdk2/Cyclin E, Cdkl/cyclin Bl, Cdk5/p25, Cdk4/Cyclin 
25 Dl), and also for specificity on MAPK, PKA, EGFR, IGF1-R, Aurora-2 and Akt. 
Inhibition assay of Cdk2/CvcUn E activity 

Kinase reaction: 10 in house biotinylated histone HI (Sigma # H5505) substrate, 
30 jjM ATP (0.3 micr<£i P 33 Y-ATP), 4 ng GST-Cdk2/Cyclin E complex, inhibitor in a 
final volume of 30 pi buffer (TRIS HC1 10 mM pH 7.5, MgCl 2 10 mM, DTT 7.5 mM + 
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0.2 mg/ml BSA) were added to each well of a 96 U bottom. After 60 min at r.t. 

incubation, reaction was stopped by 100 jil PBS + 32 mMEDTA + 0.1% Triton X-100 

+ 500 nM ATP, containing 1 mg SPA beads. Then a volume of 110 ul is transferred to 

Optiplate. . . 

5 After 20 min. incubation for substrate capture, 100 ul 5M CsCl were added to allow 

statiflcation of beads to the top of the plate and let stand 4 hours before radioactivity 

counting in the Top-Count instrument 

IC50 determination: see above 

Inhibition assay of Cdkl/Cvclin Bl activity 
1 0 Kinase reaction: 4 uM in house biotmylated histone HI (Sigma # H-5505) substrate, 20 

UM AT P (02 microCi P 3 YATP), 3 ng Cdkl/Cyclin B complex, inhibitor in a final 

volume of 30 ul buffer (TRIS HQ 10 mM pH 7.5, MgCfc 10 mM, DTT 7.5 mM + 0.2 

mg/W BSA) were added to each well of a 96 U bottom. After 20 min at r.t incubation, 

reaction was stopped by 100 |ll PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 uM 
15 ATP, containing 1 mg SPA beads. Then a volume of 1 10 ul is transferred to Cfctiplate. 

After 20 min. incubation for substrate capture, lOPul 5M CsCl were added to allow 

statiflcation of beads to the top of the Optiplate and let stand 4 hours before radioactivity 

counting in the Top-Count instrument. 

IC50 determination: see above 
20 Inhibition assay of Cdk5/p25 activity 

Hie inhibition assay of Cdk5/p25 activity was performed according to the following 

protocol. 

Kinase reaction: 10 biotinylated histone HI (Sigma # H-5505) substrate, 30 uM 
ATP (0.3 microCi P 33 Y-ATP), 15 ng CDK5/p25 complex, inhibitor in a final volume of 
25 30 Ul butler (TRIS HC1 10 mM pH 7.5, MgCl 2 10 mM, DTT 7.5 + mgfoil BSA) 
were added to each well of a 96 U bottom. After 30 min at r.t incubation, reaction was 
stopped by 100 ul PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 uM ATP, 
containing 1 mg SPA beads. Then a volume of 1 10 pxl is transferred to Optiplate. 
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After 20 min. incubation for substrate capture, lOQul 5M CsCl were added to allow 
statification of beads to the top of the plate and let stand 4 hours before radioactivity 
counting in the Top-Count instrument 
IC50 determination: see above 
5 Inhibition assay of Cdk4/Cyclin Dl activity 

Kinase reaction: 0,4 uM mouse GST-Rb (769-921) (# sc-4112 from Santa Cruz) 
substrate, 10 \M ATP (0.5 uCi P 33 Y-ATP), 100 ng of baculovirus expressed GST- 
Cdk4/Cyclin Dl, suitable concentrations of inhibitor in a final volume of 50 ul buffer 
(TRIS HC1 10 mM pH 7.5, MgCl 2 10 mM, 7.5 mM DTT+ 0.2mg/ml BSA) were added 
10 to each well of a 96 U bottom well plate. After 40 min at 37 °C incubation, reaction was 
stopped by 20 ul EDTA 120 mM. 

Capture: 60 ul were transferred from each well to Multiscreen plate, to allow substrate 
binding to phosphocellulose filter. Plates were then washed 3 times with 150 ul/well PBS 
Ca^/Mg** free and filtered by Multiscreen filtration system. 
15 Detection: filters were allowed to dry at 37°C, then 100 ul/well scintillant were added 
and 33 P labeled Rb fragment was detected by radioactivity counting in the Top-Count 
instrument 

IC50 determination: see above 
Inhibition assay of MAPK activity 

20 Kinase reaction: 10 uM in house biotinylated MBP (Sigma # M-1891) substrate, 15 
uM ATP (0.15 microCi P 33 y-ATP), 30 ng GST-MAPK (Upstate Biothecnology # 14- 
173), inhibitor in a final volume of 30 Hi buffer (TRIS HC1 10 mM pH 7.5, MgCfc 10 
mM, DTT 7.5 mM + 0.2 mg/ml BSA) were added to each well of a 96 U bottom. After 
30 min at r.t incubation, reaction was stopped by 100 ul PBS + 32 mM EDTA + 0.1% 

25 Triton X-100 + 500 uM ATP, containing 1 mg SPA beads. Then a volume of 1 10 ul is 
transferred to Optiplate. 

After 20 min. incubation for substrate capture, lOQul 5M CsCl were added to allow 
statification of beads to the top of the Optiplate and let stand 4 hours before radioactivity 
counting in the Top-Count instrument 
3 0 IC50 determination: see above 
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Inhibition assay of PICA activity 

Kinase reaction: 10 uM in house biotinylated histone HI (Sigma # H-5505) substrate, 
10 MM ATP (0.2 microM P 33 7-ATP), 0.45 U PKA (Sigma # 2645), inhibitor in a final 
volume of 30 ul buffer (TRIS HC1 10 mM pH 7.5, MgCU 10 mM, DTT 7.5 mM + 0.2 
5 mg/m\ BSA) were added to each well of a 96 U bottom. After 90 min at r.t incubation, 
reaction was stopped by 100 ul PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 uM 
ATP, containing 1 mg SPA beads. Then a volume of 1 10 ul is transferred to Optiplate. 
After 20 min. incubation for substrate capture, 100ul 5M CsCl were added to allow 
statification of beads to the top of the Optiplate and let stand 4 hours before radioactivity 
1 0 counting in the Top-Count instrument. 
IC50 determination: see above 
Inhibition assay of EGFR activity 

Kinase reaction: 10 uM in house biotinylated MBP (Sigma # M-1891) substrate, 2 uM 

ATP (0.04 microCi P 33 ?-ATP), 36 ng insect cell expressed GST-EGFR, inhibitor in a 
15 final volume of 30 ul buffer (Hepes 50 mM pH 7.5, MgCl 2 3 mM, MnCt 3 mM, DTT 1 

mM, NaV0 3 3uM + 0.2 mg/ml BSA) were added to each well of a 96 U bottom. After 

20 min at r.t incubation, reaction was stopped by 100 ul PBS + 32 mM EDTA + 0.1% 

Triton X-100 + 500 uM ATP, containing 1 mg SPA beads. Then a volume of 1 10 ul is 

transferred to Optiplate. 
20 After 20 min. incubation for substrate capture, lOQul 5M CsCl were added to allow 

statification of beads to the top of the Optiplate and let stand 4 hours before radioactivity 

counting in the Top-Count instrument. 

IC50 determination: see above 

Inhibition assay of IGE1-R activity 
25 The inhibition assay of IGF1-R activity was performed according to the following 

protocol. 

Kinase reaction: 10 uM biotinylated MBP (Sigma cat # M-1891) substrate, 0-20 uM 
inhibitor, 6 uM ATP, 1 microCi 33 P-ATP, and 22.5 ng GST-IGF1-R (pre-incubated for 
30 min at room temperature with cold 60 uM cold ATP) in a final volume of 30 ul buffer 
30 (50 mM HEPES pH 7.9, 3 mM MnCl 2 , 1 mM DTT, 3 uM NaV0 3 ) were added to each 
well of a 96 U bottom well plate. After incubation for 35 min at room temperature, the 
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reaction was stopped by addition of 100 |Jtl PBS buffer containing 32 mM EDTA, 500 
uM cold ATP, 0.1% Triton X100 and lOmg/ml streptavidin coated SPA beads. After 20 
rain incubation, 110 uL of suspension were withdrawn and transferred into 96-well 
OPTIPLATEs containing 100 ul of 5M CsCl. After 4 hours, the plates were read for 2 
5 rain in a Packard TOP-Count radioactivity reader. 
Inhibition assay of Aurom-2 activity 

Kinase reaction: 8 pM biotinylated peptide (4 repeats of LRRWSLG), 10 uM ATP (0.5 
uCi P 33 y-ATP), 15 ng Aurora2, inhibitor in a final volume of 30 Jul buffer (HEPES 50 
mM pH 7.0, MgCl 2 10 mM, 1 mM DTT, 0.2 mg/ml BSA, 3uM orthovanadate) were 
10 added to each well of a 96 U bottom well plate. After 30 minutes at room temperature 
incubation, reaction was stopped and biotinylated peptide captured by adding 100 |il of 
bead suspension. 

Stratification: 100 ul of CsC12 5 M were added to each well and let stand 4 hour before 
radioactivity was counted in the Top-Count instrument 
15 IC50 determination: see above 

Inhibition assay of Cdc7/dbf4 activity 

The inhibition assay of Cdc7/dbf4 activity was performed according to the following 
protocol. 

The Biotin-MCM2 substrate is trans-phosphorylated by the Cdc7/Dbf4 complex in the 
20 presence of ATP traced with V'-ATP. The phosphorylated Biotin-MCM2 substrate is 
then captured by Streptavidin-coated SPA beads and the extent of phosphorylation 
evaluated by (3 counting. 

The inhibition assay of Cdc7/dbf4 activity was performed in 96 wells plate according to 
the following protocol. 
25 To each well of the plate were added: 

- 10 ul substrate (biotinylated MCM2, 6 uM final concentration) 

- 10 ul enzyme (Cdc7/Dbf4, 12.5 nM final concentration) 

. io ul test compound (12 increasing concentrations in the nM to uM range to 
generate a dose-response curve) 
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- 10 nl of a mixture of cold ATP (lOuM final concentration) and radioactive ATP 
(1/2500 molar ratio with cold ATP) was then used to start the reaction which was 
allowed to take place at 37°C 

Substrate, enzyme and ATP were diluted in 50 mM HEPES pH 7.9 containing 15 mM 
5 MgCl2, 2 mM DTT, 3 pM NaV03, 2mM glycerophosphate and 0.2mg/ml BSA. The 

solvent for test compounds also contained 10% DMSO. 

After incubation for 20 minutes, the reaction was stopped by adding to each well 100 ol 
of PBS pH 7.4 containing 50 mM EDTA, 1 mM cold ATP, 0.1% Triton X100 and 10 
mg/ml streptavidin coated SPA beads. 
10 After 15 minutes of incubation at room temperature to allow me biotinylated MCM2- 
streptavidin SPA beads interaction to occur, beads were trapped in a 96 wells filter plate 
(Uhifilter R GF/B™) using a Packard Cell Harvester (Filtermate), washed with distilled 
water and then counted using a Top Count (Packard). 

Counts were blank-subtracted and then the experimental data (each point in triplicate) 
15 were analyzed for IC50 determination using a non-linear regression analysis (Sigma 
Plot). 

Given the above inhibition assays, the compounds of formula (I) of the invention resulted 
to possess a remarkable kinase inhibitory activity. 

See, as an example, the following experimental data (IC50) of two representative 
2 0 compounds of the invention of formula (I) being tested against Cdk2/Cyclin A: 
3-(4-tert-butyl-benzaim^o)-5-K^ 
c]pyrazole (IC50 0.22 pM); and 
3-(4-tert-butyl-benzami^ 
c]pyxazole (IC50 0.34 

25 Surprisingly, their inhibitory activity resulted to be markedly superior than that of the 

prior art compounds of WO 02/12242 (reference compounds), being used for 

comparative purpose and tested against Cdk2/Cyclin A as above reported. 

Reference Compound : 
N-{5-(pyridme-4-carbony 

30 tertbutylbenzamide (IC 50 >10 uM), [see WO 02/12242 on page 143, lines 29-32]; and 



BNSDOCID: <WO 2004080457A1_L> 



WO 2004/080457 



PCT7EP2004/050237 



26 



N- {5-(pyrazine-2-carbonyl)-4 a 6-dihydropyiTolo[3 ,4-c]pyrazol-3-yl} -4- 
termutylbenzarnide QC S0 2.5 |iM), [sec WO 02/12242 on page 144, lines 5-8]. 
So far, the novel compounds of the invention are unexpectedly endowed with a cdlc 
inhibitory activity significantly higher than that of the structurally closest prior art 
5 compounds of WO 02/12242 and are thus particularly advantageous, in therapy, against 
proliferative disorders associated with an altered cell cycle dependent kinase activity. 
The compounds of formula (I) of the present invention, suitable for administration to a 
mammal, e.g. to humans, can be administered by the usual routes and the dosage level 
depends upon the age, weight, conditions of the patient and the adrmnistration route. 

10 For example, a suitable dosage adopted for oral administration of a compound of 
formula (I) may range from about 10 to about 500 mgpro dose, from 1 to 5 times daily. 
The compounds of the invention can be administered in a variety of dosage forms, e.g. 
orally, in the form of tablets, capsules, sugar or film coated tablets, liquid solutions or 
suspensions; rectally in the form of suppositories; parenterally, e.g. intramuscularly, or by 

15 intravenous and/or intrathecal and/or intraspinal injection or infusion. 

In addition, the compounds of the invention can be administered either as single agents 
or, alternatively, in combination with known anticancer treatments such as radiation 
therapy or chemotherapy regimen in combination with cytostatic or cytotoxic agents, 
antibiotic-type agents, alkylating agents, antimetabolite agents, hormonal agents, 

20 immunological agents, interferon-type agents, cyclooxygenase inhibitors (e.g. COX-2 
inhibitors), metallomatrixprotease inhibitors, telomerase inhibitors, tyrosine kinase 
inhibitors, anti-growth factor receptor agents, anti-HER agents, anti-EGFR agents, anti- 
angiogenesis agents, famesyl transferase inhibitors, ras-raf signal transduction pathway 
inhibitors, cell cycle inhibitors, other cdks inhibitors, tubulin binding agents, 

25 topoisomerase I inhibitors, topoisomerase II inhibitors and the like, optionally within 
liposomal formulations thereof. 

If formulated as a fixed dose, such combination products employ the compounds of this 
invention within the dosage range described above and the other pharmaceutically active 
agent within the approved dosage range. 
30 Compounds of formula (I) may be used sequentially with known anticancer agents when 
a combination formulation is inappropriate. 
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The present invention also includes pharmaceutical compositions comprising a 
compound of formula (I) or a pharmaceutically acceptable salt thereof in association with 
a pharmaceutically acceptable excipient (which can be a carrier or a diluent). 
The pharmaceutical compositions containing the compounds of the invention are usually 
5 prepared following conventional methods and are administered in a pharmaceutically 
suitable form. 

For example, the solid oral forms may contain, together with the active compound, 
diluents, e.g. lactose, dextrose, saccharose, sucrose, cellulose, corn starch or potato 
starch; lubricants, e.g. silica, talc, stearic, magnesium or calcium stearate, and/or 

10 polyethylene glycols; binding agents, e.g. starches, arabic gum, gelatin, methylcellulose, 
carboxymethylcellulose or polyvinyl pyrrolidone; disaggregating agents, e.g. a starch, 
alginic, alginates or sodium starch glycolate; effervescing mixtures; dyestufls; 
sweeteners; wetting agents such as lecithin, polysorbates, laurylsulfates; and, in general, 
non-toxic and pharmacologically inactive substances used in pharmaceutical 

15 formulations. Said pharmaceutical preparations may be manufactured according to 
known techniques, for example by means of mixing, granulating, tabletting, sugar- 
coating, or film-coating processes. 

The liquid dispersions for oral adrninistratton may be, e.g., syrups, emulsions and 
suspensions. 

20 The syrups may contain as carrier, tor example, saccharose or saccharose with glycerin 
and/or mannitol and/or sorbitol. 

The suspensions and the emulsions may contain as carrier, for example, a natural gum, 
agar, sodium alginate, pectin, methylcellulose, carboxymethylcellulose, or polyvinyl 
alcohol 

25 The suspension or solutions for intramuscular injections may contain, together with the 
active compound, a pharmaceutically acceptable carrier, e.g. sterile water, olive oil, ethyl 
oleate, glycols, e.g. propylene glycol, and, if desired, a suitable amount of lidocaine 
hydrochloride. The solutions for intravenous injections or infusions may contain as a 
carrier, for example, sterile water or preferably they may be in the form of sterile, 

3 0 aqueous, isotonic saline solutions or they may contain as a carrier propylene glycol. 
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The suppositories may contain together with the active compound a pharmaceutically 
acceptable carrier, e.g. cocoa butter, polyethylene glycol, a polyoxyethylene sorbitan 
fatty ester surfactant or lecithin. 

The following examples are herewith intended to better illustrate the present invention 
5 without posing any limitation to it 

General methods 

HPLC Conditions 

Instrumentation: Waters 2795 HPLC system equipped with a 996 Waters PDA detector 
and Micromass mod. ZQ single quadrupole mass spectrometer, equipped with an 

10 electrospray (ESI) ion source. 

Chromatographic condition: RP18 Waters X Terra (4,6 x 50 mm, 3.5 urn) column; 
Mobile phase A was ammonium acetate 5 mM buffer (pH 5.5 with acetic 
acid/acetonitrile 95:5), and Mobile phase B was H 2 0/acetonitrile (5:95). Gradient from 
10 to 90% B in 8 minutes, hold 90% B 2 minutes. UV detection at 220 nm and 254 nm. 

15 Flow rate 1 ral/min. Injection volume 10 ul. Full scan, mass range from 100 to 800 amu. 
Capillary voltage was 2.5 KV; source temperature was 120°C; cone was 10 V. Retention 
times (HPLC r.t.) are given in minutes at 220 nm or at 254 nm. Mass are given as m/z 
ratio. 

As formerly indicated, several compounds of formula (I) of the invention have been 
20 synthesized in parallel, according to combinatorial or parallel chemistry techniques and 
purified, when necessary, using parallel purification techniques. 
In this respect, some compounds thus prepared have been conveniently and 
unambiguously identified with HPLC retention time and mass. 

Example 1 

25 Preparation of 3-amino-5-tert-butyloxycarbonyI-l-cthoxycarbonyI-4,6- 
dihydropyrrolo[3,4-c]pyrazole 

A solution of ethyl chlorocarbonate (8.9 ml, 93 mmol) in THF (250 ml) was added 
slowly to a mixture of 3-ammoA6-dfoydYo-lH-pyrrolo^ acid 
tert-butyl ester (20 g, 89 mmol) and diisopropylemylamine (DIEA, 92 ml, 528 mmol) in 
30 THF (500 ml) at 0-5°C. The reaction was kept at the same temperature for two hours 
then allowed to reach room temperature and stirred overnight. The obtained mixture was 
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evaporated to dryness under vacuum. The resulting residue was extracted with ethyl 
acetate and water. The organic phase was separated, dried over sodium sulfate and 
evaporated to dryness. The mixture was purified by flash-chromatography (eluent: ethyl 
acetate/cyclohexane 4/6 to 7/3) to give 19 g (72% yield) of the title compound as a white 
5 solid. 

1H-NMR (400 MHz, DMSO-86) ppm: 10.06 (s, broad signal, 2H), 4.4-4.05 (m, 6H), 
1.27ft3H)l(2,9H). 

Example 2 

Preparation of 3-amrao-l-ethoxycarbonyM,6-dlhydropyrrolo[3,4-c]pyrazole 

10 3-Ammo-54ert-butyloxycaft 

(1 g, 3.37 mmol) was treated with 4N HQ in 1,4-dioxane (20 eq.) and dichloromethane 
(50 ml) at room temperature for about 2 hours. After evaporation of the solvents, the 
crude material was triturated with diethyl ether, filtered and dried under vacuum to yield 
the title compound as the hydrochloric acid salt which was used without any further 

15 purification (colourless solid, quantitative yield). 

1H-NMR (400 MHz, DMSO-86) ppm: 10.06 (s, broad signal, 2H), 4.38-4.08 (m, 6H), 

1.27 ft 3H). 

By operating in an analogous way the following compounds were also obtained: 
3-[4-(moiphoHn-l-yl)-beiizamido]-^ 
20 c]pyrazole 

lH-NMR(400MHz,DMSO-56)ppm: 11.33 (s, broad signal, 2H), 10.10(m, broad 
signal, 1H), 7.97 (m, 2H), 7.02 (m, 2H), 4.49-4.42 (m, 6H), 3.75-3.29 (m, 8H), 1.36 ft 
3H); 

3-[4-(N-mcthyl-pipcrarin-l-y0-bcii2ainido]-l-cthoiycarbonyM,6- 
25 dihydropyrrolo[3,4-c]pyrazolc 

1H-NMR (400 MHz, DMSO-56) ppm: 1 1 .38 (s, broad signal, 2H), 10.26 (m, broad 
signal, 1H), 8.00 (m, 2H), 7.10 (m, 2H), 4.56-4.42 (m, 6H), 4.06-3.22(m, 8H) 3 2.83 (m, 
3H), 1.37 ft 3H). 

Example 3 

3 0 Preparation of 3-amino-l-eflioxycarbonyl-5-[(2-methylthio)pyrimidin-4-yl]-4,6- 
dmydropyrrolo[3 9 4-c]pyrazolc 
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2-Me&ylthio^-cWoropyrimidine (0.019 ml, 0.16 mmol) andK2C0 3 (33 mg, 0.24 mmol) 
were added to a solution of 3-aroko-l-elho3cycarbonyl-4 9 6-dMhydropyrrolo[3,4- 
c]pyiazole (50 mg, 0.16 mmol) in DMSO (1 ml), being prepared according to the 
example 2. 

5 The mixture was heated at 90°C for 4 hours. Water (30 ml) was added and the mixture 
was extracted with ethyl acetate (2 x 20 ml). The organic layers were combined, washed 
with brine, dried over sodium sulfate, filtered and dried under vacuum. The crude 
material was purified by flash chromatography on silica gel, using cyclohexane:efhyl 
acetate as eluent, to yield the title compound as a white solid (25 mg, yield 80%). 
10 1H-NMR (400 MHz, DMSO-86) ppm: 8.09-8.02 (m, 1H), 6.34-6.16 (m, 1H), 4.77-4.21 
(m, 4H), 4.33-4.21 (q, 2H, J=^7.07Hz), 2.44 (s, 3H), 1.33-1.23 (t, 3H, J=7.07Hz). 

Example 4 

Preparation of 3-aramo-l-cthoxycarbonyl-5-^ 
dihydropyrroIo[3,4-c]pyrazole 

15 2,4-DicMoropyrimidine (4.11 g, 18.3 mmol) and diisopropylethyl amine (9.8 ml, 54.9 
mmol) were added to a suspension of 3-amino-l -ethoxycarbonyl-4,6- 
dihydropyrrolo[3,4-c]pyrazole dihydrochloride (4.89 mg, 18.3 mmol) in isopropanol 
(iPrOH, 300 ml), being prepared according to me example 2. 

The mixture was heated at reflux for 7 hours and then it was allowed to cool to room 
20 temperature. The title compound was obtained as a beige powder upon filtration of the 
reaction mixture and it was used without any further purification (5.27 g). 
1H-NMR (400 MHz, DMSO-86) ppm: 6.6 (d, 1H), 6.45 (d, 1H), 5.77 (s, bs, 2H), 4.65 
(m, 2H), 4.27 (m, 4H), 1 .25 (t, 3H). 

By operating in an analogous way the following compounds were also obtained: 
25 3-[4-(morpholm-l-yI)-bcitzamM^^ 
4,6-droydropyrroIo[3,4-c]pyrazole 

1H-NMR (400 MHz, DMSO-86) ppm: 11.22 (s, 1H), 8.13 (d, 1H), 7.98 (d, 2H), 6.96 
(d, 2H), 6.62(d, 1H), 4.8-4.6 (m, 4H), 4.4 (q, 2H), 3.72 (m, 4 H), 3.25 (m, 4H), 2.35 (t, 
3H). 

30 3-[4-(N-mctUyi-pipcrjBzm-l-yl)-bcnsamido]-l-cthoxycarbonyl-5-[(2- 
chloro)pjTimidm-4-yl]-4,6-dmydropyrrolo[3,4-c]pyrazolc 
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[M+H] + 511.19; r.t 4.11 min. 

Example 5 

Preparation off 3<tert-bu<yl-bcnz^ 

methylthio)pyrimioin^-yq^^ 
5 Tri-(2-arainoethyl)-amine polystirene (6 g, 18.7 mmol) was added to a solution of 3- 

arnmo-l-etooxycarbonyl~5-^^ 

c]pyxazole (1.2 g, 3.74 mmol) in dry THF (120 ml). 4-Tert-butyl-benzoyl chloride (6 
mmol) was added dropwise to me suspension. The mixture was stirred at room 
temperature for 24 hours. The suspension was filtered, washed with tetrahydrofuran and 
10 dichloromethane. After evaporation of the solvents, water was added and the mixture 
was extracted with ethyl acetate. The organic layers were combined, washed with brine, 
dried over sodium sulfate, filtered and dried under vacuum. The crude material was 
purified by flash chromatography on silica gel, using cyclohexane:efhyl acetate as eluent, 

i 

to yield the title compound (1.07 g, 70%). 
15 1H-NMR (400 MHz, DMSO-56) ppm: 11.68-11.19 (m, 1H), 8.12-8.24 (m, 1H), 8.04- 
7.97 (m, 3H), 7.54-7.49 (m, 2H), 6.41-6.27 (m, 1H), 4.92-4.58 (m, 4H) a 4.50-4.32 (q, 
2H, J=7.07Hz), 2.45 (s, 3H), 1.43-1.26 (m, 12H). 

By operating in an analogous way the following compounds were also obtained: 
l-ethojycarbonyl-3^4-fluoro-bera^ 
20 dihydropyrrolo[3,4-clpyrazole (71% yield) 

1H-NMR (400 MHz, DMSO-56) ppm: 1 1.58 (m, 1H), 8.18-8.10 (m, 2H), 8.09-8.03 (m, 
1H), 7.37-7.29(m, 2H), 6.38-6.27( m, 1H), 4.92-4.58 (m, 4H), 4.46-4.37 (q, 2H, 
J=7.07Hz), 2.45 (s, 3H), 1.41-1.31 (t, 3H, J=7.07Hz); 
l-ethoxycarbonyl-3K4-fluoro-benzaim^o)-5-[(2-methanesulfonyI)pv^ 

25 4 J 6-dihydropyrrolo[3,4-c]pyrazolc 

1H-NMR (400 MHz, DMSO-86) ppm: 11.66 (m, 1H), 8.47-8.33 (dd, 1H, J=5.86Hz, 

J-2.20Hz), 8.28-8.09 (m, 2H), 7.46-7.30 (m, 2H), 6.99-6.82 (m, 1H), 5.04-4.75 (m, 

4H), 4.57-4.36 (m, 2H), 3.34 (s, 3H), 1.48-1.32 (m, 3H); 

l-cthoxycarbonyl-3-(3-phcnoxy-bcnzaim^ 
3 0 dihydropyrrolo[3,4-c]pyrazolc (80% yield) 
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1H-NMR (400 MHz, DMSO-56) ppm: 1 1.68-11.53 (m, 1H), 8.15-8.05 (m, 1H), 7.91- 
7.85 (d, 1H, J=7.92Hz), 7.73-7.64 (m, 1H), 7.60-7.53 (m, 1H), 7.49-7.43 (m, 2H), 7.34- 
7.26 (m, 1H), 7.26-7.18 (m, 1H), 7.12-7.06 (m, 2H), 6.41-6.31 (m, 1H), 4.96-4.62 (m, 
4H), 4.49-4.07 (q, 2H, J=7.07Hz), 2.48 (s, 3H), 1.45-1.33 (t, 3H, J=7.07Hz); 
5 lMithorycarbonyL-3-(2-napht^^^ 
dihydropyrro!o[3,4-c]pyrazole 

1H-NMR (400 MHz, DMSO-56) ppm: 11.55-11.28 (m, 1H), 8.10-7.96 (m, 1H), 7.91- 
7.85 (m, 3H), 7.84-7.79 (m, 1H), 7.54-7.43 (m, 3H), 6.39-6.18 (m, 1H), 4.85-4.46 (m, 
4H), 4.44-4.34 (q, 2H, J=7.08Hz), 3.83 (s, 2H), 2.43 (s, 3H), 1.40-1.28 (t, 3H). 
10 3-[4^morphoDn-l-yO-bcnzamido]-l-cthoxyGarbonyl-5-t-butyIoxycart>onyl-4,6- 

dihydropyrrolo[3 9 4-c]pyrazole 

1H-KMR (400 MHz, DMSO-56) ppm: 11.16 (s, bs,lH), 7.98-7.01 (m, 4H), 4.85-4.46 
(m, 4H), 4.55-4.42 (m, 6H) S 3.36-2.48 (m, 8H), 2.27 (s, 3H), 1.50 (s, 9H), 1.37 (t,3H); 
3-[4-(N-mcthyl-pipcnizta-l-yl)-bciizamido]-l^thoxycarbonyl-5-^ 
15 butyloxycarbonyl-4,6-dihydropyrroIo[3,4-c]pyrazoIe 

1H-NMR (400 MHz, DMSO-66) ppm: 11.14 (s, bs, 1H), 7.95-6.95 (m, 4H), 4.50 (m, 
4H), 4.38 (q, 3H), 3.72-3.70 (m, 4H), 3.28-3.23 (m, 4H), 1.44 (s, 9H), 1.32 (t,3H). 

Example 6 

Preparation of 3-cyclobutanoylamido-l-ethoxycarbonyl-5-[(2-chloro)pyrimidiii-4- 
2 0 yl]-4,6-dihydropyrrolo[3,4-c]pyrazole 

Cyclobulanoyl chloride (19 ml, 17.03 mmol) was added to a suspension of 3-amino-l- 
emoxycarbonyl-5-[(2^hloro)pyiM 

dihydrochloride (3.5 g, 11.35 mmol) in dry THF (220 ml) and dry pyridine (75 ml). The 
mixture was stirred at room temperature for 24 hours. The solvents were evaporated and 
25 the residue was taken up in hot water (75 ml), stirred for about 30 minutes, filtered, 
washed with diethyl ether and dried under vacuum at 30°C. The title compound was 
obtained as a beige powder (4.2 g, 95%). 

1H-NMR (400 MHz, DMSO-56) ppm: 10.94 (s 1H), 8.15 (d, 2H), 6.67 (d, 1H), 4.87- 
4.58 (m, 4 H), 4.42 (q, 2H), 3.34 (m,lH), 2.43-1.71 (m, 6H), 1.37 (t, 3H). 
30 By operating in an analogous way the fbDowing compounds were also obtained: 



BNSDOCID: <WO 2O04080457A1_l_> 



WO 2004/080457 PCT/EP2004/050237 



33 



3<tMcn-2-yI)-carboramido-l^ 
dihydropyrrolo[3,4-e]pyrazq!c 

1H-NMR (400 MHz, DMSO-86) ppm: 11.3 (s 1H), 8.15 (2, 1H), 8.13-7.22 (m, 3H), 6 

(d, 1H), 4.8-4.6 (m, 4 H), 4.4 (q, 2H), 1.2 ft 3H); 
5 3-(4-mcthoxybenzamido)-lM5thoxycarbonyl-S-[(2-chloro)pyiijn^ 

dihydropyrrolo[3,4-c]pyrasolc 

1H-NMR (400 MHz, DMSO-86) ppm: 1138 (s 1H), 8.07 (m, 3H), 7.0 (d, 2H), 6.61 (d, 

1H), 4.8-4.66 (m, 4 H), 4.4 (q, 2H), 1.17 ft 3H). 

Example 7 

10 l-ethoxycarbonyl-3<44luoro-beiiz^ 
4,6-dOiydropyrrolo[3 9 4-€]pyrazole 

m-Chloroperbenzoie acid (2 eq.) was added to a suspension of l-ethoxycarbonyl-3-(4- 
fluoro-benzamido)-5-[(2-methyhhio)pyiM 

(100 mg, 1 eq.) in dichloromemane (25 ml). The mixture was stirred for 1 hour at room 
15 temperature then washed with water, 10% sodium thiosulfate, brine, dried over sodium 
sulfate and evaporated under vacuum. The crude was chromatographed on silica gel, 
using dichloromemanerethyl acetate as eluent, to yield the title compound as a colorless 
powder (55% yield). 

1H-NMR (400 MHz, DMSO-86) ppm: 11.66 (m, 1H), 8.47-8.33 (dd, 1H, J=5.86Hz, 
20 J=2.20Hz), 8.28-8.09 (m, 2H), 7.46-7.30 (m, 2H), 6.99-6.82 (m, 1H), 5.04-4.75 (m, 
4H), 4.57-4.36 (m, 2H), 3.34 (s, 3H), 1.48-1.32 (m, 3H). 

Example 8 

Preparation of 3-(4-tcrt-bu<yl-bciizan^ 
dihydropyrrolo[3,4-c]pyrazolc 

25 A solution of 3-(tert-butylbenzam^ 

yl]-4,6- dmydropyrrolo[3,4-c]pyrazole (3.7 mmol) in methanol (15 ml) and trie%lamine 
(1 ml), was stirred at 40°C for 4 hours. After evaporation of the solvents, the solid was 
washed with diethyl ether and dried so as to obtain the title compound (yield 100 %) 
1H-NMR (400 MHz, DMSO-86) ppm: 12.48 (m, 1H), 10.87 (m, 1H), 8.12-8.04 (m, 

30 1H), 8.02-7.86 (m, 2H), 7.66-7.42 (m, 2H), 6.39-6.28 (m, 1H), 4.87-4.42 (m, 4H), 2.49 
(s, 3H), 1.34 (s, 9H). 
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Operating in an analogous way, the following compounds were also obtained: 

3-(4-fluoro-bcnzanudo)-5-[(2-mc^ 

c]pyrazolc 

1H-NMR (400 MHz, DMSO-d6) ppm: 12.51 (m, 1H), 11.00 (m, 1H), 8.18-7.96 (m, 
5 3H), 7.47-7.24 (m, 2H), 6.42-6.28 (m, 1H), 4.85-4.28 (m, 4H), 2.49 (s, 3H); 
3<3-phcnoxy-bcii2aiiiido)-5-[(2-incthyitliio)pyrm 
dmydropyrroIo[3,4-c]pyrazolc 

1H-NMK (400 MHz, DMSO-86) ppm: 12.50 (m, 1H), 11.04 (m, 1H), 8.11-8.02 (m, 
1H), 7.86-7.78 (m, 1H), 7.70-7.61 (m, 1H), 7.59-7.52 (m, 1H), 7.49-7.42 (m, 2H), 7.31- 
10 7.25 (m, 1H), 7.24-7.18 (t, 1H, I=7.31Hz), 7.12-7.07 (m, 2H) S 6.38-6.31 (m, 1H), 4.76- 
4.46 (m, 4H), 2.48 (s, 3H). 

Example 9 

Preparation of 3<4-tcrt-butyl-bciizamido)-l-polystyrcnctrityI-5-t(2- 

mcthylthio)pyrunidm-4-yl]-* 4 9 6-dmydropyiroIo[3,4-c]pyrazolc 

15 Trityl chloride resin (1.76 g, loading 1.27 mmol/g) was swelled with 10 ml of 
dichloromethane. A solution of 3-(tert-buryIbenzamido)^^ 

yl]-4,6-dihydropyrrolo[3,4-c]pyrazole (1 g, 2.62 mmol) in 40 ml of dimethylformamide 
was added therein. 

The mixture was stirred at room temperature for 48 hours. After filtration, the resin was 
20 washed with dichloromethane (2 x 20 ml), MeOH (2 x 20 ml), dimethylformamide (2 x 

20 ml) dichloromeuiane (3 x 20 ml) and diethyl ether (2 x 20 ml). The resin supporting 

the title compound was dried under vacuum (loading 50%). 

By operating in an analogous way, the following compounds may be also obtained: 

3-(4-fluoro-bcnzaraidoH-poly!^cnct^ 
25 dihydropyrrolo[3,4-c]pyrazolc; 

3-(3-phenoxy-bcnzaimdo)-l-polys^ 

dihydropyrro!o[3,4-c]pyrazole. 

Example 10 

Preparation of 3-(4-tert-buryl-bcozaniido)-l-polysryrcnctrityl-5-[(2- 

3 0 mcthancsulfonyl)pyrimidin-4-yl]- 4,€-dihydropyrrolo[3,4-c]pyrazolc 
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A solution of m-chloroperbenzoic acid/NaOH (1/1) in dioxane, was added dropwise to 
3-(4-tert-buryl-benzamido)-l-polystyrenetriry^ 

dihydropyrrolo[3,4-c]pyrazole. The mixture was stirred for 1 hour at room temperature. 
After filtration, the resin was washed with dichloromethane (2 x 20 ml), MeOH (2 x 20 
5 ml), dimemylformamide (2 x 20 ml), dichloromethane (3 x 20 ml) and diethyl ether (2 x 
20 ml) and dried under vacuum, yiel ding the title compound 
By operating in an analogous way, the following compounds may be also obtained: 
3<4-fluoro4>enzanrido)-l-polyst^ 
4,6-dmydropyrroIo[3,4-c]pyrazoIe; 
10 3^3-phenoxy-bciizaim^o)-l-polysTyre 
yl]^,6-dihydropyrTolo[3j4-clpyrazole. 

Example 11 

Preparation of 3-(4-tcrt-butyI-bcnzamido)-l-polystyrcnctrityI-5-tP- 

propylammo)pyrimidin-4-yI]- 4,6-dihydropyrroIo[3,4-c]pyrazolc 

15 Propylamine (30 eq.) was added to a suspension of 3-(4-tert-butyl-benzamido) - 1 - 
polystyrenem>l-5-[(2-memanesulfonyl)pyr^ 

c]pyrazole (0.975 g, 0.57 mmol), in dioxane (3 ml). The mixture was stirred for 20 hours 

at 80 P C. After filtration, the resin was washed with dichloromethane (2 x 20 ml), MeOH 

(2 x 20 ml), dimemylformamide (2 x 20 ml), dichloromethane (3 x 20 ml) and diethyl 
20 ether (2 x 20 ml). Then, the resin was dried under vacuum affording the title compound. 

By operating in an analogous way and by using a suitable amine, the following 

compounds may be also obtained: 

3-(4-fluoro-bcnzanMdo)-l-polysryrcnctri^ 

dihydropyrrolo[3,4-c]pyrazole; 
25 3-(3-phenoxy-bciizamido)-l-polystyre^ 

4,6-dihydropyrrolo[3,4-c]pyrazoIe; 

3-(4-fluoro-bcnzamido)-l-polystyrcncMty^^ 

dihydropyrrolo[3,4-c]pyrazolc; 

3-(4-tcrt-butyl-bciizamido)-l-polyst^^ 
3 0 4 5 6-daiydropyrroIo[3,4-c]pyrazo!c; 
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3-(3-phenozy-beiizaimdo)-l-pQlysty^ 
4,6-dihydropyrroIo[3^4-c]pyraaoIc; 
3-(4-fluoro-bcii2Mnudo)-l-poIys^ 
4,6-diliydropyrrolo[3 5 ^-c]pyraEoIc; 
5 3<4-tcrt-bu(yl-bcim^ 

yl]- 4,6-dihydropyrroIo[3 s 4-c]pyrasoIc; 

3-(3-phenoxy-beraaroido)-l-polys^ 

4,6-dihydropyrrolo[3,4-c]pyrazole; 

3-(4-fluoro-benzanudo)-l-polys<yrenetrityl-5-[2-(4-metbyl-piperazin 
10 4-yI]-4,6-dihydropyrrolo[3,4-c]pyra2ole; 

3- (4-tert-butyl-bcnzaM^ 
pipcrazino)pyrimidin-4-yl]-4 s <^dihy^ 
3<3-phcnory4)cnzamido)-l^oIystyrcncM^ 

4- yl]-4,6-dihydropyrrolo[3,4-c]pyrazolc; 

1 5 3-(4-fluoro-benzanddo)-l-polysty^^ pyrimidin-4- 
yl]- 4,6-dihydropyrrolo[3,4-c]pyra2»le; 
3-(4-tert-butyl-bcnzamido)-l-polystyTeiietrityl-5-[2-(4-methyi- 

piperidino)pyrinridin^-yll^ ^ 
3<3-phcnoxy4>cnzamido)-l-polys^ 

2 0 4-yl]-4,6-dihydropyrrolo[3,4-c]pyra2ole; 

3-(441uoro-bcnzanudo)-l-polystyrc^^ 
pyrimidin-4-yI]- 4,6-dihydropyrroIo[3,4-c]pyrazolc; 
3-(4-tcrt-butyl-bcnzanrido)-l-polystyr^ 
pyriraidiii-4-yl]-4,6-dDiydropyrrolo[3,4-c]pyrazole; 

25 3-(3-pbcnoxy4>cnzainidoH-polyst^ 

pyrimidin-4-yl]-4,6-dihydropyrrolo[3,4-c]pyrazole; 

3<4-fluoro-benzanudo)-l-po^ 

pyrimidin-4-yl]- 4,6-dihydropyrrolo[3,4-c]pyrazoIc; 

3<44crt-butyi-bcnzainido)-l-poty^^ 

3 0 pyrimidin-4-yl]- 4 5 6-dihydropyrroIo[3,4-c]pyrazolc; 

3-(3-phcnoxy4>cnzanudo)-l-polystyrcn^^ 
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pyrimidin^-yl]^,6-dihydropyrrolo[3,4-c]pyrasole; 

3-(4-fluoro-bcnzaiiudo)-l-poly^ pipcridino) 
pyrunidin-4-yI]- 4,<>-dihydropyrroIo[3,4-c]pyrazolc; 
3^4-tert-butyl-bciizaiiiido)-l-poIyfllyrcnctTityl-5-[2-(4- hydroxymcthyl 
5 pipcridmo)pyrimidin-4-yl]- 4,6-dihydropyrroIo[3,4-c]pyrazolc; 

3-(3-phcno2xy-bcnsamido)-l-polystyrcnctrityI-5-[2-(4- kydroxymcthyl 
piperidfr o)pyrimldin-4-yl] -4,6-dihy dr opyrrolo[3,4-c]pyrazole; 
3-(4-fluoro^enzamido)-l«polystyrcnetrityl-5-{2-[4-(2-hydroxyethyI)piperazino] 
pyrimidin-4-yl} 4,6«dmydropyiToto[3,4-c]pyrazole; 

10 3^4^ert-butyl-bciizamido)-l-polystyrcnctTityl-5-{2-[4-(2-hydroxycthy0pi 
pyrimidin-4-yl}- 4 5 6-dihydropyrrolo[3,4-c]pyrazoIc; 

3- (3-phcnoxy-bcnzainido)-l-polysryrenctrity^ 
pyrunidin-4-yl}-4,6-dlhydropyrrolo[3,4-c]pyrazolc; 
3<4-fkioro-bciizaniido)-l-poryst^^ 

15 yl]- 4,6-dihydropyn , olo[3,4-c]pyrazole; 
3<4-tcrt-butyI-benzamido)-l-polystyre^ 

4- yl]- 4,6-dihydropyrroIo[3,4-c]pyrazoIc; 
3<3-phenoxy-bcnzainido)-l^olysryrenetri^ 
4-yl]-4,6-dihydropyrrolo[3,4-c]pyrazoIc. 

20 Example 12 

Preparation of 3-(4-tcrt-butyl-bcnzamido)-l-poIystyrcnctrityl-5-[(2- 

phcnylaraino)pyriraidin-4-yl]^»6-dmydropyrrolo[3,4-cJpyrazolc 

A suspension of 3 -(4-tert-butyl-benzamido)-l -polystyrenetrityl-5 - [(2- 

methanesulfbnyl)pyrimidin-4-yI] -4,6-dmydropyrrolo [3 ,4-c]pyrazole in neat aniline was 

2 5 placed in a microwave oven for 20 minutes at 140°C. 

After filtration, the resin was washed with dichloromethane (2 x 20 ml), MeOH (2 x 20 
ml), diraethylformamide (2 x 20 ml) dichloromethane (3 x 20 ml) and diethyl ether (2 x 
20 ml). The resin was dried under vacuum affording the title compound. 
By operating in an analogous way, the following compounds may be also obtained: 

3 0 3-(4-fluoro-bcnzaniido)-l-polysryrcnctrityl-5-[(2-phcnylaimno) pyrimidin-4-yl] - 
4,6-dihydropyrroIo[3,4-c]pyra20lc; 
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3-(3-pUeno2^-bcnsainido)-l-polystyrenetrityI-5-[(2- pbenylamiiio)pyrimidin-4-yl]- 
4,6-dihydropyTrolo[3,4-c]pyraz»lc 

Example 13 

Preparation of 3K4-tcrt-butyi-bcoz^d 

5 ctIiylo^)pyrimidin-4^ 

Sodium ethylate (30 eq) was added to a suspension of 3-(4-tert-butyl-benzamido)-l- 

polystyreaetrityl-5-[@^ 

c]pyrazole (0.975 0.57 mmol) in dioxane (3 ml). The mixture was stirred for 20 hours 
at 80°C. After filtration, the resin was washed with dichloromethane (2 x 20 ml), MeOH 
10 (2 x 20 ml), dimemylformamide (2 x 20 ml), dichloromethane (3 x 20 ml) and diethyl 
ether (2 x 20 ml). The resin was dried under vacuum affording the tile compound (yield 
30%). 

By operating in an analogous way and by using a suitable alcoholate, the following 

compounds may be also obtained: 
1 5 3<4-fluoro-benzaimdo)-l-polys^ pyrimidin-4-y]]- 4,6- 

dwydropyrrolo[3,4-c]pyrazole; 

3K3^benoxy-bena»niido)-l-po^^ 

dihydropyrrolo[3,4-c]pyrazole; 

3-(4-fluoro-bcnzamido)-l-pol^^ 
2 0 pyrimidin-4-yl]- 4,6-dihydropyrrolo[3,4-clpyrazolc; 

3-(4-tert-butyl-bciizam^ 

pyrimidin-4-yIl- 4,6^dlhydropyrrd!o[3,4-clpyrazolc; 
3-(3-pbenoxy-bcnzaraido)-l-poIyst^^ 
pyrimidm-4-yl]-4,6-dihydropyrro!o[3,4-c]pyraj5olc. 
25 Example 14 

Preparation of 3<4-tert-butyl-bcnzanu\Io)^ 
dihydropyrrolo[3 9 4-c]pyrazolc 

A solution of trifluoro acetic acid in dichloromethane (20/80) was added to the resin 3- 
(4-tert-butyl-berrauTiido^ 
30 dihydropyrrolo[3,4-c]pyrazole. The suspension was stirred for 15 minutes at room 

temperature. 
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After filtration, the solvent was evaporated and the crude was neutralized with NH4OH 
and dried under vacuum thus affording the title compound (yield 76%). 
1H-NMR (400 MHz, DMSO-56) ppm: 12.38 (m, 1H), 10.84 (m, 1H), 7.99-7.39 (d, 2H, 
J=7.93Hz), 7.81-7.78 (d, 1H, J=5.85Hz), 7.56-7.48 (d, 2H, J=7.93Hz), 6.69-6.42 (m, 
5 1H), 5.81-5.75 (d, 1H, J=5.85Hz), 4.75-4.30 (m, 4H), 3.23-3.14 (m, 2H), 1.60-1.44 (m, 
2H), 1.30 (s, 9H), 0^0-0.83 (t, 3H, J=7.44Hz). 

By operating in an analogous way, the following compounds were also obtained: 

3^4~fluoro-beiizairido)-5-[(2*propyla 

c]pyrazole (yield 90%) 

10 IHtNMR (400 MHz, DMSO-86) ppm: 12.46 (m, 1H), 10.97 (m, 1H), 8.21-7.94 (m, 
2H), 7.89-7.71 (d, 1H, J=5.85Hz), 7.49-7.24 (m, 2H), 6.83-6.49 (m, 1H), 5.94-5.76 (d, 
1H, J=5.61Hz), 4.86-4.32 (m, 4H), 3.47-3.05 (m, 2H), 1.66-1.42 (m, 2H), 1.00-0.73 (t, 
3H, J=7.43 Hz); 

3-(3-phenoxy-beiizamido)-5-[(2-propylamino)pyriniidin-4-yl]-4,6- 
1 5 dihydropyrrolo[3,4-c]pyrazole (yield 67%) 

1H-NMR (400 MHz, DMSO-86) ppm: 12.45 (ro, 1H), 10.98 (m, 1H), 7.92-7.05 (m, 

10H), 6.76-6.34 (m, 1H), 5.92-5.72 (d, 1H, J=5.86Hz), 4.87-4.28 (m, 4H), 3.45-3.05 

(m, 2H), 1.65-1.40 (m, 2H), 1.00-0.78 (t, 3H, J=7.32Hz); 

3-(4-tert-bntyI-benzamido)-5-[(2-ben2yIam 
2 0 dihydropyrrolo[3 9 4-c]pyrazole (yield 35%) 

1H-NMR (400 MHz, DMSO-56) ppm: 12.41 (m, 1H), 10.83 (m, 1H), 8.10-7.89 (m, 

2H), 7.86-7.78 (d, 1H, J-5.85 Hz), 7.64-7.08 (m, 8H), 5.95-5.76 (m, 1H), 4.87-4.28 (m, 

6H), 1.33 (s,9H); 

3-(4-fluoro-benzamido)-5-[(2-bciizylanirao)py^ 
25 c]pyrazole (yield 90%) 

1H-NMR (400 MHz, DMSO-86) ppm: 12.45 (m, 1H), 10.96 (m, 1H), 8.24-7.96 (m, 
2H), 7.89-7.77 (d, 1H, J=5.85Hz), 7.49-7.02 (m, 9H), 5.96-5.74 (m, 1H), 4.81-4.31 (m, 
6H); 

3-(3-phcnoxy-bcnzanudo)-5-[(2-bcn2^1anuno)pyrimidin-4-*yI]-4 9 6- 
30 dihydropyrrolo[3 9 4-c]pyrazole (yield 36%) 
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1H-NMR (400 MHz, DMSO-86) ppm: 12.44 (m, 1H), 10.98 (m, 1H), 7.96-6.98 (m, 
16H), 5.95.5.77 (m, 1H), 4,84-4.29 (m, 6H); 
3-(4-tcrt-butyl-bcnzamido)-5-[2-(N-^ 
diliydropyrrolo[3.4-c]pyrasolc (yield 48%) 
5 1H-NMR (400 MHz, DMSO-86) ppm: 12.45 (m, 1H), 10.87 (m, 1H), 8.21-7.84 (m, 
3H), 7.65-7.42 (m, 2H), 6.04-5.79 (d, 1H, J=5.68Hz), 4.90-4.25 (m, 4H), 3.84-3.57 (m, 
8H), 1.34 (s,9H); 

3-(4-fluoro-bcnzaiiddo)-5-[2^(N-morpholino)pyrimidin-4-yI]-4,6- 
dihydropyrro!o[3,4-c]pyrazolc 
10 1H-NMR (400 MHz, DMSO-86) ppm: 12.44 (m, 1H), 10.96 (m, 1H), 8.18-7.99 (m, 
2H), 7.94-7.87 (m, 1H),7.43-7.21 (m, 2H), 5.97-5.84 (m, 1H), 4.83-4.32 (m, 4H), 3.69- 
3.56 (m, 8H); 

3-(3-phcnox>-bcnzaraido)-5-[2-(N-raorpholino)pyrimidin-4-yl]-4,6- 
dihydropyrrolop,4-c]pyrazole (yield 57%) 
15 1H-NMR (400 MHz, DMSO-86) ppm: 12.47 (m, 1H), 1 1 .00 (m, 1H), 7.98-7.89 (d, 1H, 
J=5.73Hz), 7.87-7.18 (m, 8H), 7.14-7.00 (d, 2H, J=7.93Hz), 6.02-5.84 (d, 1H, 
J=5.73Hz), 4.78-4.38 (m, 4H), 3.75-3.58 (m, 8H); 

3-(4-fluoro-bcnzamido)-5-[2-(4-mcthyl-pipcridino)pyriraidin-4-yl]-4,6- 

dihydr opyr rolo [3,4-c]pyrazoIe; 
2 0 3-(4-tert-butyl-benzaniido)-5-[2-(4-mcth^ 

dmydropyiroIo[3,4-c]pyrazoIe; 

3-(3-phenoj^-bcnzaiiudo)-5-[2-(4-mcthyl-piperidm^ 

dihydr opyrrolo [3,4-c]pyrazoIe; 

3-(4-fluoro-bcnzaim^lo)-5-[2-(4-mcthyl-pipcraz 
25 dihydropyrro!o[3,4-c]pyrazolc; 

3-(4-tcrt-butyl-bcnzamido)-5-p-(4-rocth^ 

dihydropyrrolo[3,4-c]pyr azoic; 

3-(3-phenoxy-beiizamido)-5-[2-(4-methyl-pipera2ino)pyrimidin-4-yl]-4,6- 
d ihydropyrrolo [3,4-c]pyr azoic; 
3 0 3-(4-fluoro-benzamido)-5-[2-(4-dimethyl cthylGndiaromo)p)Timidin-4-yl]-4,6- 
dihydropyrrolo[3,4-c]pyra2olc; 
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3-(4?tert4ratyl-benzamtf^ 

- ■■ * -* " .■■. <' "' ' '''' . '•' ::: . ' . • >• 

dihydropyrrolo[3,4-e]pyrazole; 
3-(3-pbcnoxy-bcnzamido)-5-[2-(4^ 
dikydropyrrolo[3,4-c]pyraz0lc; . . 
5 3-(4-fluoro-bcn2amido)-5-[2-(l,4-trimcthyl cthylcndiaraino)pyriraidin-4-yl]-4,6- 

' i 

> 

dikydropyrrolo[3,4-c]pyrazolc; 

3-(4-tert-butyl-benzamido)^-[2-(l,4-trimethyl ethylendiamino)pyriniidin-4-yl]-4,6- 
dihydropyiroto[3,4-c]pyrazole; 
3-(3-phcnoxy-benzamido)-5-[2-(l,4-trimcthyl 
10 dihydropyrrolo[3,4-c]pyrazole; 

3-(4-fluoro-bcnzamido)-5-[2-(4-hydroxymcthyl pipcridino)pyrinridin-4-yl]-4,6- 
dihydropyrroIo[3,4-c]pyr azoic; 

3-(4-tcrt-butyl-bcnzaraido)-5-[2-(4-hydroxymctbyl pipcridino)pyrimidiii-4-yl]-4,6- 
dihydropyrrolo[3y4-c]pyrazolc; 
15 3-(3-phenoxy-benzamido)-5-[2-(4-hydroxymctfayl piperidino)pyrimidin-4-yl]-4,6- 
dihydropyrrolo[3,4-c]pyrazole; 

3-(4-fluoro-benzamido)-5-{2-[4-(2-hydroxyethyI)piperazino] pyrimidui-4-yI}-4,6- 
dihydropyiTolo[3,4-c]pyrazoIe; 

3-(4^ri>butyl-bcnzainido)-5-{2-[4-(2-hydTOsycthyl)pipcra2ino^ pyriraidin-4-yI}- 
20 4,6-dihydropyrrolo[3,4-c]pyrazoIc; 

3-(3-phcnojy-bcnzamido)-5-{2-[4-(2-hydroxycthy^ 
dihydropyrrolo[3,4-c]pyrazolc; 

3-(4-fluoro-bcnzamido)^-[(2-cycIopropyIamino)pyriiiiidin-4-yl]-4,6- 
dihydropyrrolo[3,4-c]pyrazolc; 
2 5 3-(4-tert-butyl-benzamido)-5-[(2-cydopro^ 
dihydropyrrolo[3,4-c]pyrazolc; 

3-(3-phenoxy-bcnzamido)-5-[(2-cyclopropyIaraiiio)pyrimidin-4-yl]-4,6- 
dihydropyrrolo[3,4-c]pyrazolc 

1H-NMR (400 MHz, DMSO-86) ppm: 12.45 (m, 1H) S 10.99 (m, 1H), 8.04-7.04 (m, 
30 10H), 6.93-6.45 (m, 1H), 5.96-5.78 (m, 1H), 4.90-4.30 (m, 4H), 2.80-2.62 (m, 1H), 
0.71-0.35 (ro,4H); 
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3<4-tert-butyl-bensaraido)^[(2-phen^ 
dmydropyrrolo[3,4-c]pyrasolc; 
3-(441uoro4>cii£aniido)-5-[(2-pHcnylaiiti^^ 
c]pyrasole 

5 1H-NMR (400 MHz, DMSO-56) ppm: 12.51(m, 1H), 10.99 (m, 1H), 9.09 (s, 1H), 8.19- 
8.08 (m, 2H), 8.04-8.00 (d, 1H, J=5.83Hz), 7.89-7.78 (m 3 2H), 7.45-7.31 (m, 2H), 7.30- 
7.20 (m, 2H), 6.95-6.85 (m, 1H), 6.12-5.99 (m, 1H), 4.96-4.38 (m, 4H); 
3-(3-phenoxy-benzanudo)-5-[(2-phenylamino)pyrimidin-4-yq 
dihydropyrrolo [3,4-c]pyrazole; 
10 3-(4-fluoro-benzaimdo)-5-[(2HSthylo^ 
c]pyrazole; 

3<4-tcrt-butyl-bciizamido)-5-^ 
c]pyrazo!c; 

3-(3-phcnoxy-bcnzamido)-5-[(2^thyloxy)^ 
15 cjpyr azoic 

lH-^IMR(400^1H^DMSO-86)ppm: 12.50 (m, 1H), 11.01 (m, 1H), 8.09-7.98 (in, 
1H), 7.89-7.01 (m, 9H), 6.33-6.13 (m, 1H), 4.81-4.43 (m, 4H), 4.37- 4.16 (m, 2H), 
1.40-1.21 (t, 3H, J=7.07Hz); 
3-{4-fluoro-benzaroido)-5-[2-(l-methylpipcridm 

2 0 dihydropyrroIo[3,4-c]pyrazolc: 

3-(4-tcrt-butyl4>ciizamido)-5-[2-(lHmctty^ 
dihydropyrrolo[3,4-c]pyrazolc; 
3-(3-phcnoxy-bciizaiiudo)-5-[2-(lHm^ 
dihydropyrrolo [3,4-c]pyrazolc 
25 Example 15 

Preparation of 3-(thien-2-yI)-carboxamido-5-[2-(4-nietliyl-piperazin-4- 

yl)pyrimidln^-yl]-4 J 6-dihydropyrrolo[3,4-c]pyrazole. 

A suspension of 3-(thien-2-yl)-carboxamido-5-[(2-chloro^^ 

dihydropyrrolo[3,4-c]pyrazole (0.25 g, 0.6 mmol), 4-methyl piperazine (0.5 ml, 4.78 

3 0 mmol) in iso-propanol (4 ml) was placed in a microwave oven for 45 minutes at 1 60°C. 
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After evaporation of the solvents, the mixture was taken up in dichloiomefhane (50 ml), 
washed with water (2 X 100 ml), brine, dried over sodium sulfate, filtered and dried 
under vacuum. The crude material was purified by flash chromatography on silica gel, 
using dichloromethane: methanol: ammonium hydroxide 95:5:0.5, to yield the title 
5 compound (0. 1 1 5 g, 50%) as a beige powder. 

1H-NMR (400 MHz, DMSO-86) ppm: 12.47 (s,bs,lH), 11.03 (s,bs,lH ), 8.13 (m,lH), 
7.91 (m,2H), 7.87 (m,lH) 8 7.22 (m,lH), 5.89 (m,lH), 4.63 (m,4H), 3.72 (m,4H), 2.28 
(m,4H), 2.24 (s,3H). 
[M+m 4 ' 41 1.16; r.t. 2.450 min 
10 By operating in an analogous way and by using the suitable amine, the following 
compounds of Table I were prepared: 



Table I 



Entrv 


Compound name 


fM*Hl+ 


r.t 
(mln) 


1H-NMR (400 MHz. DMSO- 






d 6 ) pom 


1 


3- cyclobutanoyl-carboxamldo-&*{2- 
(4-melhyl-piperazin-4-yl)pyrimIdin- 

4- yl]-4 t 6-dlhydropyrrolo[3,4- 
c]pyrazole 


383.22 


2.150 




2 


3-cydobutanoyl-carboxarnido-5-[2- 
(morphoIln-4-yl)pyrimidin-4-yQ-4,6- 
dihydropynx)lo[3,4-c]pyrazoIe 


370.19 


2.720 




3 


3-cycIobutanoyl-carboxamido-5-{2- 
phenytmethylamIno-pyrimidln-4-yll- 
4,6-dihydropyrrolo[3,4-c]pyrazo!e 


390.20 


3.750 




4 


3-cyclobutanoyl-carboxamido-5-[2- 

n-propylamino^yrimidirwI-ylH.e- 

dlhydropyrralo[3,4-clpyrazote 


342.20 


3.220 




5 


3-cyclobulanoyl-carboxamldo-5-[2- 

cyclopropy!amlno-pyrimidin-4-yl]- 

4 t 6-dihydropynx)lo(3 t 4-c]pyrazole 


340.18 


2.750 




6 


3-cyclobutanoyl-carboxamido-5-[2- 

allylamlno-pyrlmidin-4-yl]-4,6- 

dihydropyrTDloI3,4-c]pyrazote 


340.18 


3.424 




7 


3-<1hien-2-yl)-carboxamido-5-[2- 

(morpholin-4-yl)pyrimidirv4-yI]-4,6- 

dihydropym)Io[3,4-c]pyrazole 


398.13 


3.231 


1243 (s, bs,1 H) 11.02 {s, bs,1 H) 8.11 
(m, 1 H) 7.86 (d, 1 H) 7.82 (d, 1 H) 7.35 - 
7.22 (m, 6 H) 5.84 (d. 1 H) 4.47-4.71 (m, 
4 H) 3.63- 3.74 (m, 8 H) 
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8 


3-(lhien-2-yl)-carboxamido-5-[2- 

phenylmethy!amino-pyrimldin-4-y0- 

4,6-dihydropyrroloI3,4-c]pyrazo!e 


418.14 


4.117 


12.49 (s, 1 H) 1104 (s, 1 H)8.14<s, 1 H) 
7.94 (d, J=&.85 Hz, 1 H) 7.86 (d, J=3.54 
Hz, 1 H) 7.17 - 7.3D (m t 1 H) 5.93 (d, 
>5.73Hz.1H)4xl9(m,6H) 


9 


3-(thien-2-yl)-carboxamido-5-[2-n- 
propylamino-pyrimidin^ylH.B- 
di hydropyrro!o[3,4-c]pyraEole 


370.14 


3.545 


12.46 (3, bs,1 H) 1 1.02 (s.1 H) 8.13 (m, 1 
H) 7.86 (m, 1 H) 7.84 (d, 1 H) 7.22 (m, 1H) 
6.58 (m,bs,1H) 5.83 (d, 1 H)4.53 (m, 4 H) 
3.19(m,2H)154{m^H)05(WH) 


10 


3-(thlen-2-yl)-carboxamido-5-[2- 

cyclopropy!amino-pyrimidin-4-yll- 

4,6^ihydropyrrol6[3,4-c3pyrazo!o 


368.12 


3.197 




11 


3-(4-methoxybenzamido)-5-[2-(4- 

methyl-piperazln-4-yl)pyrimldin-4- 
ylH.G-dihydropyrralolS^- 

c]pyrazo!e 


435.22 


2.384 




12 


3-{4-nietnoxyDenzamtao}-&>iz- 

(morpholin*4-yl)pyriniIdin-4-ylI-4.6- 
dihydropyrrolol3,4-c]pyrazole 


422.19 


3.311 


19 43 h<i1Hl 10 77/s hs 1H\ fi 02 /m 
bs, 2 H> 7.93 {d, 1 H) 7.05 (m, bs, 2 H) 
5.93 (d, 1 H) 4.64-4.56 (m, 4H) 3.86 (s, 3 
H) 3.68 (m, 8 H) 


13 


3-(4-methoxybenzamldo)-5-[2- 

phenylmelhylamIno-pyrimldin-4-yO- 

4,6-dlhydropyrrolo[3,4-c]pyrazole 


442.19 


4.260 


12.40 IS, DSl nj i0./0 \S, OS, 1 n) o.UJ \w, 
bs,2 H) 7.83 (d, 1 H) 7.36-7.20 (m, 5H) 
7.08 (m, bs, 2 H) 5.86 (d. 1 H) 4.50 (m, 6 
\ H) 3.85 (S.3H) 


14 


3-(4-methoxybenzamido)-5-l2-n- 
propyiamino-pynmiain-^yij-*i>o- 
dihydropyrololS^-clpyrazole 


394.19 


3.729 


12.40 (s, bs1 H) 10.78 (s, bs,1 H) 8.02 (m, 
h<s 9 H\ 7 ft.1 /H 1 HW OS frit bs 2 HI 
6.74 On, bs, 1H) 5.88 <d, 1 H) 4.734.54 
(m. 4 H) 3.66 (9.3H) 328 (m, 3H) 1 .55 (m, 
2H) 0.91 (ft, 3H) 


15 


3-{4-me1hoxybenzamldo)-5-{2- 

cyclopropylamino-pyrimidirv4-yI]- 
4,6-dihydropyrroloI3,4-c]pyrazo!e 


392.18 


3.372 


1242 (s, bs1 H) 10.76 (s, bs, 1 H) &02 
(m, bs.2 H) 7.87 (d, 1 H) 7.06 (m, bs, 2 H) 
5.94 (d, 1 H) 4.72-4.47 (m, 5 H) 3.85 
(s,3H) 2.73 (m, 1H) 0.7-0.46 (m,4H) 


16 


3-l4-(N-MethyJ-pIperazin-1-yl)- 
benzamldo]-5-[2-(4-methyl- 
piperazin-4-yl)pyrimtdin-4-yl]-4,6- 
dihydrapyrrolo[3,4-clpyrazo!e 


503.29 


1.636 




17 


3-{4-(N-Methyl-piperazIn-1-yl)- 
benzamldo]-5-[2-(morpho!in-4- 
yl)pyrimldin-4-yl]-4,6- 
dihydropyrrolo[3,4-c]pyrazo!e 


490.26 


2.849 




18 


3-[4-(N-Molhyl-pip3razin-1-yl)- 


510.27 


2.977 
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. .. 


benzaniWo]-5-[2- 

phenylmethy!amino-pyrinnidln-4-yJ]- 
4.6-dihydropyrro!o[3,4-clpyrazole 








19 


3-[4-(N-Me1hy1-piperazin-1 -yl)- 
bensamWo]-5-[2-n-propyIaminp- 
pyrimldin-4-yJ]-4,6- 
dihydropyrroIo[3,4-c]pyrazole 


462.27 


2.67 




20 


3-[4-(N-Methy1-piperazin-1 -yl)- 
benzamido>5-[2-cyclopfopylamino- 
pyrimldin-4-yi]-4,6- 
dihydropyrroto[3,4-clpyrazole 


460.25 


2.164 




21 


3-[4-(morpholin-1-yl)-bGnzamldo]- 
5-(2-(4-methyl-plperazin-4- 
yl)pyri mldin-4-yI]-4 t 6- 
dihydropyrrDlo[3,4-c]pyrazole 


490.25 


3.333 




22 


3-[4-(morpho)in-1 -y l)-b8nzamldo}- 

5-[2-(morphb!in-4-y1)pyrimldin-4-yl]- 

4,6-dihydropyiTo)oI3,4-clpyrazole 


477.23 


3.339 




23 


3- [4-(morpholin-1-yl)-ben2amido]- 
5-(2-phenyIm©thylamino-pyTlmldin- 

4- yi]-4,6-dihydropynolo[3,4- 
cjpyrazole 


497 23 


4 332 


■ 


24 


3-[4~{morpholir>-1-yl)-benzamido]- 

5-[2-n-propylamlno-pyrimldirv4-yg- 

4,6-dlhydrapyrrolo[3,4-c]pyrazoIe 


449.23 


3.861 




25 


3-[4-(morphonn-1-yl)-benzamldo]- 
5-(2-cyclopropy1am!no-pyi1mid!n-4- 
yl]-4,6-dihydropyrroloI3,4- 
cjpyrazole 


447.23 


3.409 




26 


3-I(4-fluoro)-benzamido]-5-I2-(4- 
me1hyi-piperazIn-4-y1)pyTimIdin-4- 
yO-4,6KlihydropyrroloI3,4- 
cjpyrazole 


423.20 


3.458 




27 


3-[(4-fluoro)-benzamldo]-5-{2-[N- 

dimethylamlnoethyl)- 

amino]pyrimidin-4-yl}-4,6- 

dihydropymolo[3,4-c]pyrazole 


425.21 


3.191 




28 


3-[(4-fluoro)-ben2amldo]-5-{2-{N- 

(N'.N'-dlmethytaminoethyl)- 

amino]pyrimidin-4-yl>4.6- 


411.20 


2.840 
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dihydropyrrolo[3,4-c]pyrazole 








29 


3-[(4-fluoro)-benzamldo]-5-[2-(4- 
methy)-plperidin-1-yl)pyrimIdin-4- 
yQ-4 f 6-dihydropyrrolo[3,4- 
clpyrazbte 


422.20 


5.048 




30 


3-[(4-fluoro)-benzamido]-5-[2-(4- 
hydroxymethyl-piperidln-1- 
yl)pyrimldln-4-yl]-4,6- 
dihydropyrrolo[3,4-c]pyrazole 


438.20 


3.606 




31 


3-[(4-fluoro)-benzamfdo]-5-[2-(4- 
hydroxy-ethyl-piperazin-1- 
yOpyrimidin-l-ylH.e- 
dihydropyrrolo[3,4-c]pyrazole 


453.21 


3.354 





Example 16 

Preparation of 3-[(4-tcrt-buiyI-bcnzaraido)-5-pyrimidiii-2-yl]-4 s 6- 
dihydropyrrolo[3,4-c]pyrazolc 

5 A solution of 3-(4~tert-butyl-benzamido)-l-e&oxycarbra 

c]pyrazole (50 mg, 0.14 mraol) in DMF (3 ml), was treated with 2-chloro-pyrimidine (32 
mg, 0.28 mmol) and K 2 C0 3 (0.21 mmol). The reaction mixture was stirred for 8 hours at 
50°C. Methanol (5 ml) was then added to the mixture and the solution was stirred fbr 1 
hour at room temperature. The solvent was evaporated and the solution was washed 
10 with water and the organic product was extracted with ethyl acetate. The organic layers 
were combined, washed with brine, dried over sodium sulfate, filtered and dried under 
vacuum. The crude material was purified by flash chromatography on silica gel, using 
cyclohexane:e1hyl acetate as eluent to yield the title compound as a colorless solid (yield 
50%). 

15 By operating in an analogous way, the following compound was also obtained: 

3-[(2-naphthylacetemido)-5-pyrimidm-2-yl]-4 J 6-dmydropyrrolo[3,4-c]pyr azoic 
1H-NMR (400 MHz, DMSO-86)ppm: 12.55-11.93 (m, 1H), 10.72 (bs, 1H), 8.39-8.31 
(d, 2H, J-4.88 Hz), 7.91-7.83 (m, 3H), 7.80 (s, 1H), 7.54-7.38 (m, 3H), 6.69-6.59 (t, 
1H, J=4.88 Hz), 4.55 (m, 4H), 3.79 (s, 2H). 

20 Example 17 



BNSDOCID: <WO. 



2004080457A1 I > 



WO 2004/080457 



PCT7EP2004/050237 



47 



Preparation of 3-(4-fluoro-beiisaniido)-5-(thia^I-2yl)-4,6-diLydropyrroIo[3,4- 
c]pyrazole 

2- Bromo-thiazole (0.28 ml, 3.12 mmol) was added dropwise to a suspension of 3-(4- 
fluoro-berizamido)-l-emoxycarbony^ (2.4 mmol) and 

5 K2CO3 (828 mg, 6 mmol), in DMSO (3 ml). 

The reaction mixture was stirred at 100°C for 48 hours. The solution was washed with 
water and the organic product was extracted with ethyl acetate. The organic layers were 
combined, washed with brine, dried over sodium sulfate, filtered and dried under 
vacuum. The crude material was purified by flash chromatography on silica gel, using 
1 0 cyclohexane:ethyl acetate as eluent to yield the title compound. 

By operating in an analogous way, the following compounds were also obtained: 

3- (4-fluoro-bciizaim^o)-5-(benzotMazol-2yl)-4,6- 
3-(4-fluoro-bcnzamido)-5-[6-cldoro-(py^ 
cjpyrazole 

15 1H-NMR (400 MHz, DMSO-56) ppm: 12.54 (m, 1H), 1 L01 (m, 1H), 8.41 (s, 1H), 
8.27-7.90 (m, 2H), 7.61-7.14 (m, 2H), 6.83-6.57 (m, IH), 5.04-4.29 (m, 4H). 

Example 18 

Preparation of 3-ammo-5-tert-butyloxycarboiiyl-l^thoxycarbonyl-pyrazolo[4 5 3- 
c]4,5,6 J 7-tetrahydropyridine. 

20 To a solution of 3-ammo-5-tert-butyloxycaibonyl-p^ 

pyridine (94.1 g, 0.395 moles) and N,N-diisopropylemylamine (135 ml, 0.79 moles) in 
tetrahydrofuran (1700 ml), ethylchlorformate (98% assay, 37.6 ml, 0.395 moles) in 
tetrahydrofuran (300 ml) was added dropwise at 0°C in 75 minutes. The mixture was 
stirred at 0°C for 30 minutes then evaporated under vacuum. The residue was taken-up 

25 with water (1000 ml) and extracted with ethyl acetate (3 x 800 ml). The combined 
organic extracts were washed with brine (500 ml), dried over sodium sulfate, and 
evaporated to dryness. The crude mixture (144.5 g) was purified by flash- 
chromatography on silica gel employing CH2CI2/ EtOAc as eluent 87:13 to 1:1, to give 
the title compound as a colorless solid (29 g, yield 24%, HPLC A% = 98,6) and the 

3 0 Tegioisomer 3-arnmo-5-tert-butyloxycarbonyl-2-emoxv^ 
tetrahydropyridine (62 g, yield 50%, HPLC A%= 99). 



BNSDOCID: <WO 2O04O80457A1_l_> 



WO 2004/080457 PCT /EP2004/050237 



48 



1H-NMR (400 MHz, DMSO-56) ppm: 10.06 (s, broad signal, 2H), 4.3-4.2 (m, 4H), 
3.6 (m, 2H), 2.6 (m, 2H), 1 21 ft 3H) 1 (2, 9H). 

Example 19 

Preparation of 3-amino-l-ctfi02ycnrbonyI- 4,6-pyra2olo[4,3-c]4,5,6,7- 
5 tctrabydropyridinc 

A solution of HC1 4M in dioxane (23 ml) was added to a solution of 3-amino-5-tert- 
butyloxycaiftonyl-l-e&dxyca^ (3.5 g, 

0.011 mol); the white suspension was stilted at room temperature for 8 hours. The solid 
was filtered and washed with Et20. The title compound was obtained as a colorless 
1 0 powder (2.7 g, yield 100%) and was used without any further purification. 

Example 20 

Preparation of 3-ammo-l-ethosycarbonyl-5-[(2-mcthyUhio)pyrimidin-4-yI]- 4,6- 
pyrazolo[4,3-c]4,5 J 6,7-tctrahydropyridinc 

2-Memylmio^cWoropyriniidine (1.54 ml, 0.013 mol) and K 2 C0 3 (3.3 g, 0.024 mol) 
15 were added to a solution of 3-ammo-l-ethoxycarbonyl-4,6-pyrazolo[4,3-c]4,5,6,7- 

tetrahydro pyridine in DMSO (50 ml). The mixture was heated at 90°C for 4 hours. 

Water (30 ml) was added and the mixture was extracted with ethyl acetate (2 x 20 ml). 

The organic layers were combined, washed with brine, dried over sodium sulfate, filtered 

and dried under vacuum. The crude material was purified by flash chromatography on 
20 silica gel, using cyclohexane:ethyl acetate as eluent to yield the title compound as a 

colorless solid (2.7 g, yield 82%). 

1H-NMR (400 MHz, DMSO-86) ppm: 8.19-7.98 (m, 1H), 6.77-6.46 (m, 1H), 5.83-5.18 
(m, 2H), 4.68-4.20 (m, 4H), 4.04-3.74 (m, 2H), 3.04-2.86 (m, 2H), 2.47 (s, 3H), 1.32- 
1.27(t,3H,J=7.07Hz). 

25 Example 21 

Preparation of 3-(tert-butyl-benzamido)-l-cthoxycarbonyI-5-[(2- 

methylthio)pyrimidin-4-yl]-4,6-pyrazoIo [4,3-c]4,5,6,7-tctrahydro pyridine 
Tri-(2-aminoethyl)-amine polystirene (4 g, 13 mmol) was added to a solution of 3- 
arnmo-l-emoxycarbonyl-5-[(2-memylmio)pyr^ 

30 tetrahydropyridine (860 mg, 2.6 mmol) in dry THF (30 ml). 4-Tert-butyl benzoyl 
chloride (0.85 ml, 4.16 mmol) was added dropwise to the suspension. The mixture was 
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stirred at room temperature tor 8 hours. The suspension was filtered, then water was 
added and the mixture was extracted with ethyl acetate. The organic layers were* 
combined, washed with brine, dried over sodium sulfate, filtered and dried under 
vacuum. The crude material was purified by flash chromatography on silica gel, using 
5 cyclohexane:efhyl acetate as eluent to yield the title compound as a yellow oil (700 mg, 
55%). 

By operating in an analogous way the following compounds were also obtained using 
the suitable acyl chloride derivative: 
3-(4-fluorobenzamido)-l-ethorycarbonyl-5-[(2-m 
1 0 pyrazolo [4,3-c]4 ,5,6,7-tetrabydro pyridine (yield 68%); 

3-(3-phcnoxy-bciizamido)-l-ethoxycarbonyl-5-[(2-methylthio)pyriniidin-4-yl]-4,6- 
pyrazolo [4,3-c]4,5,6,7-tctrahydro pyridine (yield 72%); 

Example 22 

Preparation of 3-(tcrt-butyl-bciizamido)-5-[(2-mcthyU^^ 
15 pyrazolo [4,3-c]4,5,6,7-tetrahydropyridinc 

A solution of 3-(tert-butyl-benzamiao)-l-emo 

yl]-4,6-pyrazolo[4,3-c]-4^^ (700 rag, 1.42 mmol) in MeOH (15 

ml) and triethylamine (1 ml), was stirred at room temperature tor 4 hours. After 
evaporation of the solvent, the solid was washed with diethyl ether and dried, affording 

20 the title compound (600 mg, yield 100%). 

1H-NMR (400 MHz, DMSO-66) ppm: 12.34(m, 1H), 10.43(m,lH), 8.08-8.01 (d, 1H, 
J=6.10Hz), 8.00-7.92 (d,2H, J=8.42Hz), 7.61-7.46 (m, 2H), 6.68-6.44 (m, 1H), 4.73- 
4.42 (m, 2H), 4.15-3.77 (m, 2H), 2.85-2.70 (m, 2H), 2.44 (s, 3H), 1.34 (s, 9H). 
By operating in an analogous way, the following compounds were also obtained: 

25 3-(4-fluorobciizamido)-5-[(2-methyIthio)pyrimidin-4-yI]-4,6-pyrazolo[4^-c]4,5,6,7- 
tetrahydropyridine 

lH-NMR(400MHz,DMSO-66)ppm: 12.36(m, 1H), 10.55(m,lH), 8.15-8.07 (m, 2H), 
8.07-8.02 (d, 1H, J=6.10Hz), 7.41-7.32 (m, 2H), 6.65-6.56 (d, 1H, J=6.10Hz), 4.64- 
4.47 (m, 2H), 4.08-3.91 (m, 2H), 2.83-2.72 (m, 2H), 2.44 (s, 3H); 
3 0 3-(3-phcnoxy-benzamido)-5-[(2-mcthyIthio)py rimidin-4-yll -4,6-pyraeolo [4,3- 
c]4 9 5 9 6,7-tctrahydropyridine 
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1H-NMR (400 MHz, DMSO-56) ppm: 12.35(m, 1H), 10.56(m,lH), 8.06-8.01 (d, 1H, 
J-6.22 Hz), 7.86-7.79 (d, 1H, J=8.05Hz), 7.64 (s, 1H), 7.58-7.52 (t, 1H, J=8.05 Hz), 
7.49.7.41 (m, 2H), 7.28-7.18 (m, 2H), 7.13-7.06 (m, 2H), 6.65-6.53 (d, 1H, J=6.20Hz), 
4.61-4.46 (m, 2H), 4.03-3.90 (m, 2H), 2.82-2.71 (m, 2H), 2.42 (s, 3H). 
5 Example 23 

Preparation of 3-(4-tert-butyl-bciizMimdo)-^ 

mcthylthio)pyrimidm^-^ 

Trityl chloride resin (1 g, loading 1.27 mmol/g) was swelled with 3 ml of 
dichloromethane. A solution of 3-(tert-butyl-benzaimdo)-5-[(2-me^ 
10 yl]-4,6-pyrazolo[4,3-]4,5,6,7-tetrahydropyridine (530 rag, 1.25 mmol) in 10 ml of 
dimemylforrnamide was added. 

Hie mixture was stirred at room temperature for 24 hours. After filtration, the resin was 
washed with dichloromethane (2 x 20 ml), MeOH (2 x 20 ml), dimemylformamide (2 x 
20 ml), dichloromethane (3 x 20 ml) and diethyl ether (2 x 20 ml). 
15 The resin was dried under vacuum yielding the title compound (1.21 g, loading 50%). 
By operating in an analogous way, the following compounds were also obtained: 
3-(4-fluoro-bcnzaim^o)-i-poIy 

pyrazo!o[4,3-c]4,5,6,7-tctrahydro pyridine (loading 73%); 
3<3-phcnoxy-benzaimdo)-l-polystyre^ 
2 0 pyrazolo[4^-c]4,5,6,7-tetrabydro pyridine (loading 42%). 

Example 24 

Preparation of 3-(4-tert-butyl-beimmido)-l-polystyren 
methancsuIfonyr)pyrimidin^yl]-py^ 

A solution of m-chloroperbenzoic acid and NaOH (1/1) was added dropwise to a 

25 solution of 3-(4-tert-butyl-r>enzamido)-l-poly 

yl]-pyrazolo[4,3-c]4,5,6,7-tetrahydropyridine in dioxane. The mixture was stirred for 1 
hour at room temperature. After filtration, the resin was washed with dichloromethane (2 
x 20 ml), MeOH (2 x 20 ml), dimemylformamide (2 x 20 ml) dichloromethane (3 x 20 
ml) and diethyl ether (2 x 20 ml) and was dried under vacuum yielding the title 

30 compound. 

By operating in an analogous way, the following compounds may be also obtained: 
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3-(4-fluoro-bensanudo)-l-polyst^ 
pyrazolo [4,3-c] 4,5,6,7-tctrahydropyriduic; 
3-(3-phenoxy-bciizaniido)-l-poIy&tyrOT^ 
ylJ-pyrasoIo[4,3-c]4,S,6,7-te<raliydropyridinc. 
5 Example 25 

Preparation of 3-(4-tert-butyl-bcnsamido)-l-polystyrcnctrityl-5-[(2- 
propylamino)pyriimdin-4-yI]-pyrazoto^ 

Propylamine (30 eq) was added to a suspension of 3 -(4-tert-butyl-benzamido)- 1 - 

polystyrenetrityl-5-[(2-methanesulfonyl)pyrin^ 
10 tetrahydropyridine in dioxane. The mixture was stirred for 20 hours at 80°C. After 

filtration, the resin was washed with dichloromethane (2 x 20 ml), MeOH (2 x 20 ml), 

dimethylfbrmamide (2 x 20 ml) dichloromethane (3 x 20 ml) and diethyl ether (2 x 20 

ml). The resin was dried under vacuum affording the title compound. 

By operating in an analogous way, the following compounds may be also obtained: 
15 3-(4-tert-butyI-benzamido)-l-polysryren^ 

pyrazo!o[4,3-c]4,5,6,7-terrahyaropyriduie; 

3-(4-tert-butyl-beiizamido)-l-polysr^ 

yI]-pyrazolo[4,3-c]4,5,6,7-tetrahydropyridine; 

3-(4-fluoro-bcnzamido)-l-polystyrcnc1rityl-5-[(2-propylaim^o)pyriraidin-4-yl]- 

2 0 pyrazolo[4,3-c] 4,5,6,7-tetrahydropyridinc; 

3-(3-phcnoxy-bcnzamido)-l-polystyrcnctrityl^ 
pyrazolo[4,3-c]4,5,6,7-tctrahya>opyridinc; 
3-(4-fluoro-bcnzanudo)-l-poIysryrcnctrity^ 
pyrazolo[4^-c]4,5,6,7-tetrahydropyridine; 
25 3-(3-phcnoxy-beiizamido)-l-polystyrcnetri^ 
pyrazolo[4,3-c]4,5,6,7-tetrahydropyridine; 
3-(4-fluoro-bcnzamido)-l-poiystyrcnerri 
pyrazolo[4,3-c]4 5 5,6,7-tctrahydropyriduic; 

3-(3-phcno2^-bcnzamido)-l-poIystyrcnctrityl-5-[(2-N-raorphobno)pyrimi 

3 0 pyrazolo [4,3-c] 4,5,6,7-tctrahydropyridinc. 

Example 26 
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Preparation of 3-(tcrt-butyl-ben^niido)-5-[(2-propylamino)pyri 
pyrazolo [4,3-c]4,5,6,7-tctraliydro pyridine 

A solution of trifluoroacetic acid in dichloromefoane (20/80) was added to the resin 3-(4- 
tert^Jutyl^eiKanu 

5 pyiazolot43-c]4,5,6,7-ten^ydrop)ddine. The suspension was stirred for 15 minutes at 
room temperature. 

After filtration, the solution was neutralized with saturated NaHC0 3 and after addition of 
ethyl acetate the organic phase was separated and evaporated. The colorless solid was 
washed with diethyl ether and dried under vacuum, thus affording the title compound. 

10 1H-NMR (400 MHz, DMSO-86) ppm: 12.16(m, 1H), 10.44(m,lH), 8.02-7.93 (d, 2H, 
*=8.41Hz), 7.83-7.76 (d, 1H, J=5.85Hz), 7.58-7.51 (m, 2H), 6.56-6.39 (m, 1H), 6.08- 
6.01 (d, 1H, J=5.97Hz), 4.53-4.44 (ro, 2H), 3.94-3.81 (m, 2H), 3.20-3.09 (m, 2H), 2.79- 
2.69 (m, 2H), 1.54-1.40 (m, 2H), 1.34 (s, 9H), 0.90-0.76 (t, 3H, J=7.32 Hz). 
By operating in an analogous way, the following compounds were also obtained: 

15 3-(4-fluoro-beiizamido)-5-[(2-propylaTn^ 
tetrahydropyridine 

1H-NMR (400 MHz, DMSO-86)ppm: 12.10 (m, 1H), 10.53 (bs, 1H), 8.20-8.03 (m, 
2H), 7.90-7.69 (d, 1H, JM5.97 Hz), 7.45-7.24 (m, 2H), 6.50 (bs, 1H), 6.19-5.88 (d, 1H, 
J=5.97 Hz), 4.48 (bs, 2H) 9 4.08-3.73 (m, 2H), 3.30-2.96 (m, 2H), 2.87-2.62 (m, 2H), 
20 1.65-1.37 (m, 2H), 1.01-0.64 (t, 3H, J=7.32 Hz); 

3-(3-phcnoxy-bciizaimdo)-5-[p-propyla pyrazolo[4,3- 
c]4,5,6,7-tctrahydropyridinc 

1H-NMR (400 MHz, DMSO-86) ppm: 12.33(bs, 1H), 10.56(bs,lH), 7.86-7.78 (m, 2H), 
7.65 (s, 1H), 7.58-7.52 (m, 1H), 7.48-7.41 (m, 2H), 7.29-7.23 (m, 1H), 7.23-7.17 (m, 
25 1H), 7.12-7.05 (m, 2H), 6.96-6.73 (m, 1H), 6.25-6.10 (d, 1H, J-5.98Hz), 4.61-4.44 (m, 
2H), 4.02-3.83 (m, 2H), 3.22-3.11 (m, 2H), 2.81-2.67 (ro, 2H), 1.57-1.41 (m, 2H), 0.89- 
0.76 (t, 3H S J=7.08Hz); 

3-(tcrt-buty-berizamido)^-[(2-moipbolmo)pyriimto 
c]4,5,6,7-tetrahydropyridine; 
30 3-(4-fluorobenzantido)-5-[(2-morphoUno)pyi^ 
c]4,5,6,7-tctrahydropyridine 
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1H-NMR(400 MHz, DMSO-86) ppm: 12-32(bs, IH), 10.51(bs,lH), 8.14-8.06 (m, 2H), 
7.93-7J5S (d, IH, J=5.98Hz), 7.40-7.32 (t, 2H, J-8.78 Hz), 6.27-6.06 (d, IH, 3=5.85 
Hz), 4.59-4.37 (ra, 2H), 4.01-3.87 (m, 2H), 3.72-3.55 (m, 8H), 2.82-2.65 (m, 2H); 

•.. v *• > -. . - ' t - • ,v » 

3-(3-pbeno^-benz^ido)-S-[(2-moiphoUno)pyiiraidifl 
5 c]4,5,6,7-tctrahydropyridinc 

1H-NMR (400 MHz, DMSO-86) ppm: 12.32(bs, IH), 10.53(bs,lH), 7.92-7.88 (d, 1H, 
J=6.09Hz), 7.84-7.79 (d, IH, J=7.68Hz), 7.63 (bs, IH), 7.58-7.52 ft IH, J=7.92Hz), 
7.48-7.41 (m, 2H), 7.28-7.17 (m, 2H), 7.13-7.06 (m, 2H), 6.31-6.04 (d, IH, J=S.61Hz), 
4.58-4.39 (m, 2H), 4.01-3.86 (m, 2H), 3.70-3.56 (m, 8H), 2.80-2.66 (m, 2H); 
10 3-(tert-birtyl-benza^ 

c]4,5,6,7-tetrahydropyridine 

1H-NMR (400 MHz, DMSO-86) ppm: 12.26(m, IH), 10.42(bs,lH), 8.04-7.95 (d, 2H, 
J-8.54 Hz), 7.82-7.76 (d, IH, J=5.97 Hz), 7.57-7.50 (d, 2H, J-8.54 Hz), 7.32-7.03 (m, 
6H), 6.14-6.99 (m, IH), 4.53-4.36 (m, 4H), 3.92-3.78 (m, 2H), 2.77-2.58 (m, 2H), 1.33 

15 (s, 9H); , 
3-(4-fluoro bciizaniido)-5-[(2-bciiz^ 

c]4,5 9 6,7-tctrahydropyridinc 

1H-NMR (400 MHz, DMSO-86) ppm: 12.29(bs, IH), 10.54(bs,lH), 8.17-8.08 (m, 2H), 
7.82-7.76 (d, IH, J=5.97 Hz), 7.40-7.32 (m, 2H), 7.31-7.06 (m, 6H), 6.14-6.02 (d, IH, 
20 J=5.97 Hz), 4.52-4.35 (m, 4H), 3.94-3.76 (m, 2H), 2.77-2.59 (m, 2H); 
3<3-phenoxy-benzaraido)-5-[(2-beiizylairi^ 
c]4,5,6,7-tetrahydropyridinc 

1H-NMR (400 MHz, DMSO-86) ppm: 12.31(bs, IH), 10.57(bs,lH), 7.88-7.82 (m, IH), 
7.82-7.78 (d, IH, J=6.22 Hz), 7.68 (bs, IH), 7.59-7.51 (m, IH), 7.47-7.39 (m, 2H), 
25 7.34-7.13 (m, 7H), 7.11-7.03 (d, 2H, J=7.80 Hz), 6.25-6.05 (d, IH, J=6.22 ), 4.54-4.46 
(m, 2H), 4.44-4.37 (d, 2H, J=6.10 Hz), 3.93-3.81 (m, 2H), 2.74-2.62 (m, 2H); 
l-ethoxycarboayl-3-(4-fluoro-bciizanddo)-5-[(2-mcthancsulfonyl)pyi™ 

4,6-dihydropyrrolo[3,4-c]pyrazolc 

1H-NMR (400 MHz, DMSO-56) ppm: 1 1.66 (m, IH), 8.47-8.33 (dd, IH, J=*5.86Hz, 
30 J=2.20Hz), 8.28-8.09 (m, 2H), 7.46-7.30 (m, 2H), 6.99-6.82 (m, IH), 5.04-4.75 (m, 
4H), 4.57-4.36 (m, 2H), 3.34 (s, 3H), 1.48-1.32 (m, 3H). 
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CLAIMS 

1. A method for treating diseases caused by and/or associated with an altered 
protein kinase activity which comprises administering to a mammal in need thereof an 
effective amount of a pyrazole represented by formula (I) 




(I) 



wherein 

R is a hydrogen atom or a group selected from -COR', -COOR 1 , -CONHR', 
-C(=NH)NHR', -SOiR* or -SOiNRR"; 

Ri is an optionally substituted 5 or 6 membered heterocyclic group with from 1 to 3 
10 heteroatoms or heteroatomic groups selected from N, NR, O or S, optionally 
benzocondensed; 

R 2 is hydrogen or it is selected from the group consisting of R, -COR', -COOR, 
-CONRR" or -S(0) q R ! ; 

R 3 and R4 are both hydrogen atoms or methyl groups or, together with the carbon atom 
15 to which they are attached, form a cyclopropyl group; 

R* and R" are, the same or different and independently in each of the above occasions, a 
hydrogen atom or an optionally substituted group selected from straight or branched 
Ci-C 6 alkyl, C3-Q cycloalkyl, aryl, aryl C r C 6 alkyl, heterocyclyl or heterocyclyl Ci~C 6 
alkyl; 

20 m and n are 0 or 1 , provided that they are not both 1 ; 
q is 0 or an integer from 1 to 2; 
and the pharmaceutically acceptable salts thereof. 

2. The method of claim 1 wherein the disease caused by and/or associated with an 
altered protein kinase activity is a cell proliferative disorder selected from the group 
25 consisting of cancer, Alzheimer's disease, viral infections, auto-immune diseases and 
neurodegenerative disorders. 
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3. The method of claim 2 wherein the cancer is selected fiom carcinoma, squamous 
ceU carcinoma, hematopoietic tumors of tyn^oid or myeloid lineage, tumors of 
mesenchymal origin, tumors of the central and peripheral nervous system, melanoma, 
seminoma, teratocarcinoma, osteosarcoma, xeroderma pigmentosum, teratoxanthoma, 

5 thyroid follicular cancer and Kaposi's sarcoma 

4. The method of claim 1 wherein the cell proliferative disorder is selected from 
benign prostate hyperplasia, femffid adenomatosis, polyposis, neuro-fibromatosis, 
psoriasis, vascular smooth cell proliferation associated with atherosclerosis, pulmonary 
fibrosis, arthritis glomerulonephritis arid post-surgical stenosis and restenosis. 

10 5. The method of claim 1 which provides tumor angiogenesis and metastasis 
inhibition. 

6. The method of claim 1 further comprising subjecting me mammal in need thereof 
to a radiation therapy or chemotherapy regimen in combination with at least one 
cytostatic or cytotoxic agent 
15 7. Themetoodofclaunlwheremw^ 

8. A method for inhibiting protein kinase activity which comprises contacting the 
said kinase with an effective amount of a compound of formula © as defined in claim 1. 

9. A pyrazole represented by formula Q) 




20 wherein 

R is a hydrogen atom or a group selected from -COR 1 , -COOR', -CONHR. 1 , 
-C(=NH)NHR', -S0 2 R' or -SO2NRR"; 

Rj is an optionally substituted 5 or 6 membered heterocyclic group with from 1 to 3 
heteroatoms or heteroatomic groups selected from N, NR' 3 O or S, optionally 
25 benzocondensed; 

R 2 is hydrogen or it is selected from the group consisting of R', -COR', -COOR', 
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-CONRTt" or -S(0) q R'; 

R 3 and K4 are both hydrogen atoms or methyl groups or, together with the carbon atom 
to which they are attached, form a cyclopropyl group; 

R* and R" are, the same or different and independently in each of the above occasions, a 
5 hydrogen atom or an optionally substituted group selected from straight or branched 
Ci-C 6 alkyl, C*-C 6 cycloalkyl, aryl, aryl Ci-C 6 alkyl, heterocyclyl or heterocyclyl C r C 6 
alkyl; 

m and n are 0 or 1, provided that they are not both 1; 

j * ' . 

q is 0 or an integer from 1 to 2; 
1 0 and the pharmaceutically acceptable salts thereof. 

10. A compound of formula (I) according to claim 9 wherein R 2 is hydrogen or a 

group -COOR' andR' is a straight or branched Ci-C 6 alkyl group. 

* *■' ■., . • 

11. A compound of formula (I) according to claim 10 wherein R* is ethyl. 

12. A compound of formula (1) according to claim 9 wherein Rj is an optionally 
1 5 substituted heterocycle selected from pyrimidine, thiazole or benzofhiazole. 

13. A compound of formula (T) according to claim 12 wherein Ri is a pyrimidine ring 
optionally substituted by one or more groups selected from halogen, heterocycles, 
aflcylheterocycles, hydroxyalkylheterocycles, alkoxy, heterocyclyloxy, 
alkylheterocyclyloxy, alkylthio, alkylsulfonyl, altylamino, cycloalkylamino, arylamino and 

20 arylalkylarnino. 

14. A compound of formula (I) according to claim 9 wherein m is 0 or 1 and n is 0. 

15. A compound of formula (I) according to claim 9 wherein Rj, R* and R" are 
optionally substituted, in any of their free positions, by one or more groups selected 
from: halogen, nitro, oxo groups (=0), carboxy, cyano, alkyl, polyfluorinated alkyl, 

25 hydroxyalkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, amino groups and 
derivatives thereof such as arninoalkyl, alkylarainoalkyl, dialkylaminoalkyl, alkylamino, 
dialkylamino, cycloalkylamino, arylamino, diarylamino, arylalkylarnino, ureido, 
alkylureido or arylureido; carbonylamino groups and derivatives thereof such as 
fbrmylamino, alkylcarbonylamino, alkenylcartonylamino, arylcarbonylamino, 

30 alkoxycarbonylamino; hydroxy groups and derivatives thereof such as alkoxy, aryloxy, 
arylalkyloxy, heterocyclyloxy, allcylcarbonyloxy, arylcarbonyloxy, cycloalloenyloxy or 
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aUcylideneaminooxy; carbony] groups and derivatives thereof such as alkylcarbony], 
arylcarbonyl, alkoxycarbonyl, aryloxycarbonyl, cycloalkyloxycarbonyl, aminocarbonyl, 
allcylaminccarbonyl, diallcylaminocarbonyl; sulfonated derivatives such as alkylthio, 
arylthio, alfylsulfonyl, arylsulfbnyl, alkylsidflnyl, arylsulfinyl, arylsuHbnyloxy, 
aiDinosulfbnyl, alkylaminosulfonyl or diallcylaminosulfonyl. 

16. A compound of formula (T) as defined in claim 9, optionally in the form of a 
pharmaceutically acceptable salt, selected from the group consisting of: 

1 . 3 -amino- 1 -ethoxycarbonyl-5-[(2-memyltm^)pyrimidin-4-yI]-4,6- 
dihydropyrrolo[3,4-c]pyrazole, 

2. l-emoxycarbonyl-3-(4-fluoro-benzam^ 4 ,6- 
dmydropyrrolo[3,4-c]pyrazole, 

3. 3 -(4-tert-butyl-benzamido)- 1 -ethoxycaibonyl-5 -[(2 -memyltm* o)pyrimidin-4-yl]- 
4 3 6-dihydropyrrolo[3,4-c]pyrazole, 

4. l-efooxycarbom/l-3-(3-phenoxy-beiiza^ 
4,6-dmydropyrrolo[3 s 4-c]pyrazole, 

5. 3 -(4-fluoro-benzamido) -5-[(2-propylammo)pyrimidin-4--yl]-4,6- 
dmydropyrxolo[3,4-c]pyrazole, 

6. 3 -(4-tert-butyl-benzarnido)-5-[(2 -propylamino)pyrimidin-4-yI]-4,6- 
dmydropyrrolo[3,4-c]pyraz»le, 

7. 3-(3-phenoxy-benzamido)-5-[(2-propylammo)pyrinM 
dmydropyrrolo[3,4-c]pyrazole, 

8. 3-(4-fluoro-benzamido)-5-[(2-benzylanimo)pyrira 
dmydropyrrolo[3,4-c]pyrazole, 

9. 3-(4-tert-butyl-benzamido)-5-[(2-^^ 
dmydropyrrolo[3,4-c]pyrazole, ' 

1 0. 3-(3-phenoxy-benzaniido)-5-[(2-benzylammo)pyriim^-4-yl]-4,6- 

dihydiopynolo[3,4-c]pyrazole, 
1 1. 3-(4-fluoro-benzamido)-5-[2-(N-m^ 

dmydropyrrolo[3,4-c]pyrazole, 
12. 3-(4-tert-butyl-berizaraido)-5-[2-(N-moroholmo)pyrimj 

dmydropyrrolo[3,4-c]pyrazole, 
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13. 3-(3-phenoxy-ben7^ido)-5-[2-^ 
dihydropynolo[3 3 4-*:]pyrazole, 

14. 3-(4-fluoio-benzamido)-5-[2^4-rae^ 
dihydropyrrolo[3 3 4-c]pyrazole, 

5 15. 3-(4-tert-butyl-benzanudo)-5-[2-(^ 
dihydropyrrolo[3,4-c]pyiazole, 
1 6. 3-(3-pbenoxy-benzamido)-5-[2-(4^ 

dihydropyrrolo[3 3 4-c]pyrazole, 
1 7. 3-(4-fluoro-beircamido)~5-[2-(4-methyl-p^ 
1 0 dihydropyrroloP^clpyrazole, 

1 8. 3-(4-tert-butyl-benzanudo)-5-[2-(4-raeft^ 

dihydiopyirolo[3,4-c]pyiazole, 
19. 3-(3-phenoxy-benzamido)-5-[2-(4-m^ 
dibydropyirolo[3 3 4-c]pyrazole, 
15 20. 3-(4-fluoro-beiizamido)-5^ 
dihydropynolo[3 3 4-c]pyiazole, 
21 . 3-(4-tert-butyl-benzami^ 

dihydropyrro]o[3,4-c]pyrazole, 
22. 3 -(3-phenoxy-benzamida)-5- [2-(4-dim^ -4, 6- 

20 dihydropynolo[3,4-c]pyrazole, 

23 . 3-(4-fluoro-benzamido)-5-[2~(l ,4/-trimethyl^%]endiamino)pyriniidin-4-yl]- 

4,6-dihydropyn*olo[3,4-c]pyiazole 3 
24. 3-(44ert-butyl-benzamido)-5-[2-(l ,4,4-trimethyl-etbylendiamino)pyrimidin-4-yl]- 
4 3 6-dihydropyirolo[3 3 4-c]pyrazole, 
25 25. 3-(3-phenoxy-benzamido)«5-[2-(l ,4,4-trimethyl-e!hylendiamko)pyiimidin-4-yl]- 
4 s 6-dihydropyrrolo[3,4-c]pyrazole, 
26. 3-(4-fluoro-beixzainido)-5-[2-(4-hydroxyme1hyl-piperidm 

dihydropyrrolo[3 3 4-c]pyrazole, 
27. 3-(4^ert-butyl-benzamido)-5-[2<4-hydroxyme%l-piperidino^ 
30 4 3 6-dihydropym>lo[3 3 4-c]pyrazole, 
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28. 3<3-phenoxy-ben2^ido)-5-[2-(4-ty^ 

dihydropyirolo[3,4-c]pyrazole, 
29. 3-(4-fluon>-benzamido)-5-{2-[4-(2-hyd^ 

dihydropyrrolo[3,4-c]pyrazole, 
5 30. 3<4-tert-butyl4)enzamido)-5-^^^ 

4,6-dihydropyirolo[3,4-c]pyrazole, 
3 1 . 3-(3-phenoxy-benzamido)-5- {2-[4<2-hydroxyethyl)piperazino]pyrimidin-4-yl}- 

4,6-dihydropyrrolo[3 9 4-c]pyiazole, 
32. 3<4-fluoro-beii2^ido)-5-[(2^ 
10 dihydiopynolo[3/Pc]pyrazole, 
33. 3-(4-tert-butyl-benz^do)-5-[(2 

dihydropyirolo[3,4-c]pyrazole, 
34. 3-(3-phenoxy-benzami^ 

dfoydropyirolo[3,4-c]pyrazole, 
15 35. 3^44ert-butyl-beiizamido)-54(2-pte 

djhydropyirolo[3,4-c]pyrazole, 
36. 3<4-fluoro-benzamido)-5-[(2-phenylamino)pyriim 

dihydiopyirolo[3,4-c]pyiazole, 
37. 3-(3-phenoxy-benzamido)-^^ 
20 d&ydropyirolo[3,4-c]pyrazole, 

38. 3^4-ftooro-benzamido)-5-[(2^^ 

c]pyrazole, 

39. 3 -(4-tert-butyl-benzamido)-5-[(2 -e%loxy)pyrimidh-4-yl]-4,6 - 
dihydiopyirolop^-cjpyrazole, 
25 40. 3^3-phenoxy-ben2^db)-5-[(2-e%loxy^^ 
dihydropyirolot3,4-c]pyiazole, 
41 . 3-(4-fluoro-benzamido)-5-[2-(l -raethylpiperidin^-yloxy)pyiimi(Un-4-yl]-4,6- 

dihydropyrrolo[3,4-c]pyrazole, 
42. 3-(4-tert4>utyl4)enzam^ 
30 dihydropyirolo[3,4-c]pyrazo]e, 
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43. 3<3-phenaxy4jenz^ 
dihydropyrrolo[3,4-c]pyrazole, 

44. l^thoxycaibonyl-3-(2-^ 
4,6-dihydropyiTOlo[3,4-c]pyia7X)le, 

5 45. 3-(4-fhwra-b^ 

* 

cjpyiazole, 
46. 3<4-fluoro-benzam^ 
47. 3-(4-flu6ro-benza^ 
48. 3<4-tert-butyl-ben^ 
L 0 49. 3^2-naphtalenacetai^ 

50. 3-amfoo-l -ethoxycarbonyl-5-[@^ 
c]4,5,6,7-tetrahydropyridine, 

51 . l-ethoxycarbonyl-3-(4-fluo^^ 

pyiazolo[43-c]4 9 5 s 6J4etmhydropyridiiie > 

15 52. 3-(4-tert-birtyl-ben2^^ 

pyiazolo[4 s 3-c]4,5,6 9 7-teteahydropyridine, 

53. l-ethoxycaibonyl-3<3-phenoxy-benzamido)-5-[(2-methylthio) 

pyiazolo^-cj^^^-tetrahydiopyridine, 

54. 3-(4-fluoro-benzamido)-5-[(2-pro^ 
20 c]4,5,6,7-tetrahydiopyridine, 

55. 3-(4-tert-butyl-benz^ 

c]4,5 J 6,7-tetrahydropyridine, 
56. 3^3-pheiroxy-benzamido^ 

cJ^S^^-tetxahydrppyiidine, 
25 57. 3-(4-fluoro-benzanu^ 

c]4,5,6,7-tetrahydropyridine, 
58. 3<44ert-butyl-benzam^ 

c]4,5,6,7-tetrahydropyridine, 
59. 3-(3-phenoxy-benzamido^ 
3 0 c]4,5,6 a 7-tetrahydropyridine, 
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60. 3-(4-fluoro-benzamido)-5-ft^ 
c]4,5,6,7-tetiahydropyridine, 
61 . 3 -(4-tert-butyl-benzanudo)-5- [(2-N-moipholiiio)pyiimidin-4-yI]-pyrazolo [4,3 - 

c]4,5,6,7-tetraliydropyridine, 
5 62. 3<3-phenoxy-benzamido)-5-[(24^ 

c]4,5,6,7-tefaahydropyridine. 
17. A compound of formula (I) as defined in claim 9, optionally in the form of a 
pharmaceutically acceptable salt, selected from those reported in the experimental 
section. 

10 18. A process for preparing the compounds of formula (1) and the pharmaceutically 
acceptable salts thereof, as defined in claim 9, which process comprises: 
a) reacting under acidic or basic conditions a compound of formula (H) 

QV H 




(M) 



wherein Q represents a suitable nitrogen protecting group and Q* represents R2 or a 
15 suitable nitrogen protecting group and wherein K3, R 3 , R4, m and n are as defined in 
claim 9; so as to obtain a compound of formula (HI) 

QV 




(111) 



b) reacting the compound of formula (IH) with a derivative of formula (TV) 

X-R, (IV) 

2 0 wherein R| is as defined in claim 9 and X represents a halogen atom or a suitable leaving 
group, so as to obtain a compound of formula (V) 
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c) reacting the c 



nd of formula (V) with a suitable derivative of formula (VI), 



10 



15 



(VII), (V1TI), (DQ, (X) or (XI) 

R'COX (VI); R'OCOX (VII); RWCO (VIII); H 2 N-C(=NH)NH 2 (IX); 

XSCfeR' (X); XSCfeNR'R" (XI) 
wherein R 1 andR" are as defined in claim 9 and X is a halogen atom or a suitable leaving 
group, so as to obtain the corresponding compound of formula (I) helow 



and, optionally, 

d) converting it into another compound of formula (I) or into a pharmaceutically 
acceptable salt thereof. 

19. The process of claim 18 wherein, within the compound of formula (BQ, Q is tert- 
butoxycarbonyl and Q' is a hydrogen atom or a group Ra of formula -COOR 1 wherein R' 
is ethyl. 

20. The process of claim 18 wherein the compound of formula (H) is treated under 
acidic conditions in the presence of trifluoroacetic or hydrochloric acid. 

21. The process of claim 18 wherein X is a chlorine atom or a suitable leaving group 
selected from alkylsulfonyl or arylsulfonyl. 

22. A process for preparing the compounds of formula (I) and the pharmaceutically 
acceptable salts thereof, as defined in claim 9, which process comprises: 




(i) 
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e) hydrolyzing under acidic or basic conditions the compound of formula (I) being 
obtained in step (c) of claim 18 and wherein R, Kj, Rj, R4, m and n have the above 
reported meanings and Q 1 is a suitable pyrazole nitrogen protecting group 




5 and reacting the thus obtained compound bearing a hydrogen atom in place of Q* in the 
presence of a suitable polymeric resin (P), so as to obtain the resin supported compound 
of formula <XH) 




f) optionally converting the compound of formula (XII) into another compound of 
10 formula (XII), and 

g) cleaving the polymeric resin so as to obtain the desired compound of formula (I) and, 
whenever desired, converting it into a pharmaceutical^ acceptable salt thereof. 

23. The process of claim 22 wherein, in step (e), the polymeric resin (P) is 2-chloro- 
trityl chloride resin, trityl chloride resin, p-nitrophenyl carbonate Wang resin or 

15 isocyanate polystirenic resin 

24. A library of two or more pyrazole derivatives represented by formula (I) 
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wherein 

R is a hydrogen atom or a group selected from -COR 1 , -COOR', -CONHR', 
-C(==NH)NHR f , -S0 2 R ! or -SO2NRR"; 

Ri is an optionally substituted 5 or 6 membered heterocyclic group with from 1 to 3 
5 heteroatoms or heteroatomic groups selected from N, NR ! , O or S, optionally 
benzocondensed; 

R 2 is hydrogen or it is selected from the group consisting of R', -COR', -COOR', 
-CONRTT or -S(0) q R; 

R3 and R4 are both hydrogen atoms or methyl groups or, together with the carbon atom 
10 to which they are attached, form a cyclopropyl group; 

R' and R" are, the same or different and independently in each of the above occasions, a 
hydrogen atom or an optionally substituted group selected from straight or branched 
d-C 6 alkyl, C3-Q cycloalkyl, aryl, aryl Ci-C* allcyl, heterocyclyl or heterocyclyl CrQ 
alky]; 

15 m and n are 0 or 1 , provided that they are not both 1 ; 
q is 0 or an integer from 1 to 2; 
and the pharmaceutically acceptable salts thereof. 

25. A pharmaceutical composition comprising an effective amount of a pyrazole of 
formula (I) as defined in claim 9 and, at least, one pharmaceutically acceptable excipient, 

2 0 carrier or diluent 

26. A pharmaceutical composition according to claim 25 further comprising one or 
more chemotherapeutic agents, as a combined preparation for simultaneous, separate or 
sequential use in anticancer therapy. 

27. A product or kit comprising a compound of formula (J) as defined in claim 9, or a 
25 pharmaceutical composition thereof as defined in claim 25, and one or more 

chemotherapeutic agents, as a combined preparation for simultaneous, separate or 
sequential use in anticancer therapy. 

28. A compound of formula (I) or a pharmaceutically acceptable salt thereof, as 
defined in claim 9, for use as a medicament. 
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29. Use of a compound of formula (I) or a pbarmaceutically acceptable salt thereof, 
as defined in claim 9, in the manufacture of a medicament for treating diseases caused by 
and/or associated with an altered protein kinase activity. 

30. Use according to claim 29 for the treatment of tumors. 

5 
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